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Irregular Air Carrier and Off-Route Rules

General

42.0 Applicability of this part.

(a) The provigions of this part shall apply to
Irregular air carriers operating in interstate,
overseas, or foreign air transportation, to Alas-
kan air carriers when authorized by the Admin-
istrator under the provisions of section 41.1 (a)
of this subchapter, and to air carriers holding
scheduled air ecarrier operating certificates
when making charter trips or when performing
other special services.

(b} An air carrier holding & scheduled air
carrier operating certificate may elect to con-
duct charter flights or other special services,
hetween points which it is authorized to serve
under the terms of such certificate, under the
provisions of Parts 40, 41 or 46 of this subchap-
ter, as the case may he, and the scheduled air
carrier operating certificate: Provided, That the
certificate is amended to authorize such opera-
tion: And provided further, That charter or
special services to other points shall be con-
ducted under the provisions of this part, except
that it shall not be necessary for the carrier to
obtain an irregular air carrier operating certifi-
cate if its scheduled air carrier operating cer-
tificate is appropriately amended.

42.0-1 Charter flights or other special serv-
ices (FAA policies which apply to sec. 42.0(5)).

(a) General. The policies provided in this
section will be applied by the Federal Aviation
Agency in amending a scheduled air carrier
operating certificate to authorize charter flights
or other special services.

(b) Awuthority. Upon application, a sched-
uled air carrier electing under section 42.0 (b)
to conduct charter trips or other special services
pursuant to the provisions of its scheduled air
carrier operating certificate, may have such cer-
tificate amended to authorize such operations.

(c) Application for amendment. Applica-
tion for this amendment will consist of sub-
mission of form ACA-1014, Operations Speci-

CAM 42

fications, available at the local district office.!
On the face (blank side) of the form, the air
carrier will list all the operations for which au-
thorization is desired, as outlined in paragraph
(d) of this section. The air carrier will also
complete the upper half of the back of the form,
and submit the signed original and four copies
to the local inspector.®

(d) Operations specifications. The amended
scheduled air carrier operating certificate will
include form ACA-1014, Operations Specifica-
tions, and an amendment to the scheduled air
carrier operating certificate. The amendment
will be issued by the FA A regional office having
direct inspectional responsibility for the prin-
cipal operations of the air carrier. The form
ACA-1014 will be prepared by the applicant;
and will be prefaced by the statement : “Charter
Flights or Other Special Services are anthorized
in the following category and class aircraft
under the conditions specified and within the
areas of operation listed.”; and will specify the
category and class of aircraft authorized to be
used (e. g., Airplane Multiengine Land) ; the
flight conditions under which operations are
authorized (e. g., VFR (Day), VFR (Night),
IFR (Day), TFR (Night); whether the car-
riage of passengers, cargo, or both is author-
ized; and the areas of operation {(e. g., conti-
nental United States, and specific United States
territories or possessions and foreign countries
Or possessions).

(e) Operation outside the United States, itz
territories or possessions. When applying for
an amendment to a scheduled air carrier oper-
ating certificate to include charter or other
gpecial services outside the United States, its
territories or possessions, the following para-
graph will also be included on the form ACA-
1014:

When operating aircraft pursnant to the
terms of this certificate and these operations

L “District office”, unless otherwise specified mesans “Burean of Flight
Standards District Office.”

2 “Ingpector’’, unless otherwise specified means “Bureau of Flight
Standards Inspector.”

1
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specifications over or within any foreign coun-
try, the air carrier shall comply with the pro-
vigions of the air traffic rules of such country,
including any special air traffic rules applicable
to air carriers, except where any rule prescribed
in the Civil Air Regulations is more restrictive
and may be followed without violating the rules
of such country.

(f) Area of operation.

(1) The air carrier should specify in the
space provided under the section of the opera-
tions specifications entitled “Area of Operation
Authorized” the proposed areas of operation.

(2) If the air carrier is able to show to the
satisfaction of the assigned inspector that it is
able to conduct charter flights or special services
on a worldwide basis, the following phraseology
should be used in filling out the section of the
operations specifications pertaining to area of
operation:

“The air carrier is authorized to conduct
charter flights or other special services
within the United States and between any
point within the United States and any
point outside thereof,”

(3) If the air carrier does not desire to
conduct charter operations to the extent indi-
cated in subparagraph (2} of this paragraph,
the specific areas to and from which charter
operations are contemplated should be listed in
the operations specifications. Such listing
should show the particular countries or posses-
sions of such countries instead of continental
areas. Operations within the United States
should be shown as “Continental United States”.
When a country or possession is comprised of a
number of islands, the island group rather than
the individual islands should be listed.

(g) Flight operations and maintenance man-
uals., .Prior to the conduct of operations off
route, the Flight Operations and Maintenance
Manuals will be revised to incorporate ad-
ditional instructions to flight and ground per-
sonnel for the operation, servicing and han-
dling of the aircraft used in this type of service.

(h) Scheduled air carriers holding irregular
air carrier operating certificates. A scheduled
air carrier holding an irregular air carrier
operating certificate may conduct charter
flights or other special services both on route
and off route under the provisions of such

CAM 42

certificate and this part without amending its
scheduled air carrier operating certificate in
accordance with the above. However, if a
scheduled air carrier, holding an irregular oper-
ating certificate elects to amend its scheduled
operating certificate to include charter flights or
other special services, the irregular operating
certificate will be surrendered to the Federal
Aviation Agency for cancellation at the time
the amendment to the scheduled operating
certificate becomes effective.

(Published in 15 F. R. 3150, May 24, 1950, effective
upon publication in the Federal Register; amended in
18 F. R. 1719, Mar, 27, 1953, effective Apr. 15, 1053;
further amended in 21 F. R. 1697, Mar. 17, 1956,
effective May 17, 1956; amended effective June 15,
1957.)

42.0-2 Provisions of Part j2 which are ap-
plicable to air taxi operators (FAA interpreta-
tions which apply to sec. 42.0 and SR-3954).
See appendix B,

(Published in 19 F. R. 1601, Mar. 25, 1954, effective
Apr, 1, 1954; amended effective June 15, 1957.)

42.0-3 Operations for which an Air Tawi
O perator Certificate is not required (FAA in-
terpretations which apply to sec. (2.0 and
SR-3954). Seeappendix B.

{Published in 19 F, R, 1601, Mar. 25, 1954, effective
Apr. 1, 1954; amended effective June 15, 1957.)

42.1 Definitions. As used in this part
the words listed below shall be defined as
follows:

Accelerate-stop distance. Accelerate-stop
distance is the distance required to reach the
critical point of takeoff and, assuming failure
of the critical engine at that point, to bring the
airplane tc a stop using approved braking
means. (See the airworthiness requirements
under which the airplane was type certificated
for the manner in which such distance is de-
termined.)

Air carrier. Air carrier means any citizen
of the United States who undertakes directly
the carriage hy aircraft of persons or property
as a common carrier for compensation or hire,
whether such carriage is wholly by aircraft
or partly by aircraft and partly by other forma
of transportation between any of the following
places: A place in any State of the United
States, or the District of Columbia, and a place
in any other State of the United States, or the
District of Columbia; places in the same State
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of the United States through the airspace over
any place outside thereof; places in the same
Territory or possession of the United States,
or the District of Columbia; a place in any
State of the United States, or the District of
Columbia, and any place in a Territory or pos-
session of the United States, and a place in any
other Territory or possession of the United
States; a place in the United States and any
place outside thereof; or the carriage of mail by
aircraft.

Alaskan air carrier. Alaskan air carrier
includes any air carrier subject to the provisions
of Part 292! of this chapter as heretofore or
hereafter amended.

)} Part 292 currently provides that Alaskan nir carriers shall include
certificated and noncertificated air carriers engaging solely in air trang-
portion within the State of Alaska.

Alternate airport. An alternate airport is
one listed in the flight plan as a point to which
a flight may be directed if, subsequent to de-
parture, a landing at the point of intended
destination becomes inadvisable.

Approach or takeoff area. The approach
or takeoff area shall be an area symmetrical
about a line coinciding with and prolonging the
center line of the runway, or the most probable
landing or takeoff path for instrument ap-
proaches where there is a multiplicity of parallel
runways, or a large hard-surfaced area con-
tinuously available for landing or takeoff. This
area shall he assumed to extend longitudinally
in a straight line from the intersection of the
obstruction clearance line with the runway to
the most remote obstacle touched by the ob-
struction clearance line and in no case less
than 1,500 feet. Thence, it shall he assumed
to continue in a path consistent with the instru-
ment approach or takeoff procedures for the
runway in guestion or, where such procedures
are not specified, consistent with turns of at
least 4,000 feet in radius. It shall be further
assumed to extend laterally at the point of
intersection of the obstruction clearance line
with the runway 200 feet on each side of such
center line. This distance shall increase uni-
formly to 500 feet on each side of such center
lire at a longitudinal distance of 1,500 feet
from such point of intersection. Thereafter,
this distance shall be assumed to be 500 feet
on each side of such center line.

(Rev. 3/15/61)
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Approved. Approved, when used either
alone or as modifying other words such ag
“means,”” “method,’” ““action,’’ etc., shall mean
approved by the Administrator.

Check pilot. Check pilet is a pilot author-
ized by the Administrator to check pilots of the
air carrier for such items as familiarity with en
route procedures and piloting technique.

Crewmember. Crewmember means any
individual assigned by the air carrier for the
performance of duty on the aircraft in flight.

Critical engine. The critical engine is the
engine the failure of which gives the most ad-
verse effect on the performance characteristics .
of the aircraft. (See the airworthiness require-
ments under which the airplane was type cer-
tificated for the manner in which such engine
is determined.)

Critical-engine-failure speed. The criti-
cal-engine-failure speed is a true indicated air
speed, selected by the aircraft manufacturer,
at which the takeoff may be safely continued
even though the critical engine becomes sud-
denly inoperative. (See the airworthiness re-
quirements under which the airplane was type
certificated for the manner in which such speed
is determined.)

Critical point of takeoff. The critical
point of takeoff is that point beyond which the
aireraft cannot be brought to a safe stop in the
event of failure of the critical engine. (See the
airworthiness requirements under which the
airplane was type certificated for the manner in
which such point is determined.)

Effective length of runway. The effective
length of runway is the distance from the point
where the obstruction clearance line intersects
the runway to the far end thereof.

Exclusive use of aircraft. Exclusive use of
an aircraft means that an air carrier has the
sole possession, control, and nse of an aircraft
for flight arising from either (i) a lease or other
agreement or arrangement under which the air
carrier is to have the right to such possession,
control, and use for a period of at least six
consecutive months from the date of such lease
or other agreement or arrangement,” or (i)
ownership of the aircraft.

2 Attention is invited to the provislons of sec. 408 of the Federal Aviation
Act of 1958, as amended (72 Stat. 767, 4% U.S.C. 1378) which, in certnin
cases, regulates sales, leases of, or contracts for use of aircraft hetween
alt carrlers, or other persons engaged in any phase of aeronautics, and
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which ma¥ require that prior Civil Aeronautics Board approval of such
arrangements be obtained, Attention ia further invited to the fact that
alreraft leased from United Siates Government agencies may mot ordi-
narily be subleased without prior approval of the leasor.

Extended overwater operation. An ex-
tended overwater operation shall be considered
an operation over water conducted at a distance
in excess of 50 miles from the nearest shore
line.

Flight crewmember. Flight crewmember
means a pilot, flight radio operator, flight engi-
neer, or flight navigator assigned to flight duty
on the aircraft.

Flight time. Flight time shall mean the
total time from the moment the aircraft first
meoves under its own power for the purpose of
flight until the moment it comes to rest at the
end of the flight.

IFR. The symbol used to designate instru-
ment flight rules.

Irregular air carrier. Irregular air carrier
includes any air carrier subject to the provi-
sions of Part 291 of this chapter as heretofore
or hereafter amended.

Large aircraft. Aircraft of 12,500 pounds
or more maximum certificated takeoff weight
shall be considered large aircrafi.

Maximum certificated takeoff weight.
Maximum certificated takeoff weight shall
mean the maximum takeoff weight authorized
by the terms of the aircraft airworthiness
certificate.?

1 Note that the mircraft sirworthiness certifieate incorporates aa a
part thereof an airplane operating record or an airptane flight manual
which cotitaing the pertinent limitatlon,

Minimum conirol speed. The minimum
control speed is the minimum speed at which
the airplane can be maintained in straight
flight after an engine suddenly becomes in-
operative. (See the airworthiness requirements
under which the airplane was type certificated
for the manner in which sych speed is deter-
mined.)

Night. Nightisthe time between the ending
of evening twilight and the beginning of morn-
ing twilight as published in the Nautical Alma-
nac converted to local time for the locality
concerned.*

m Almanac contalning the ending of evening twilight and
the beginning of morning twilight iables may be obtained from the
Superintiendent of Documents, U.S. Government Printing Office, Wash-
ington 25, D.C. Information ia also available concerning such tables in

FAA Airport Trafiic Contryl Towers and C nications Siati or
the United States Weather Burean,
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Obstruction clearance line. The ohstrue-
tion clearance line is a line drawn tangent to or
clearing all obstructions showing in a profile of
the approach or takeoff area which has a slope
to the horizontal of 1/20,

Passenger-carrying aircraft. An aircraft
carrying any individual other than a flight crew
or crewmember, company employee, or an
authorized Government representative shall he
considered a passenger-carrying aircraft.

Pilot compartment. Pilot compartment
means that part of the aircrafi designed for the
use of the flight crew.

Pilot in command. Pilot in command shall
mean the pilot responsible for the operation
and safety of the aircraft during the time de-
fined as flight time.

Point-of-no-return. Point - of - no -refurn
means the point beyond which the aircraft no
longer has sufficient fuel, under existing condi-
tions, to return to the point of departure or any
alternate for that point,

Power-off stall speed. The power-off stall
speed is the minimum steady flight speed at
which the airplane with engines idling is con-
trollable in the landing configuration. (See the
airworthiness requirements under which the
airplane was type certificated for the manner in
which such speed is determined.)

Rating. Rating is an authorization issued
with a certificate, and forming a part thereof,
stating special conditions, privileges, or limita-
tions pertaining to such certificate.

Runway. A runway is a hard-surfaced area
normally used for the landing or takeoff of air-
planes. An unpaved area at the end of a
paved area may he considered as part of a run-
way if it is smooth and firm enough to permit an
airplape to traverse it safely.

[Second in command. Second in com-
mand means a pilot other than the pilot in
command who is designated by the air carrier
to act as second in command of an airplane.

{(Amendment 42-23, published in 24 F.R. 9773,
Dec. 5, 1959, effective Jan. 1, 1961.}]

Second pilot. Second pilot shall include
any pilot other than the pilot in command as-
signed as a member of the flight crew.

Small aireraft, Aircraft of less than 12,500
pounds maximum certificated fakeoff weight
shall he considered small ajrcraft.

(Rev. 3/15/61)
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Transport category aircraft. Transport of Part 4b of this subchapter, or under the
. category aircraft are aircraft which have been

transport category performance requirements
certificated in accordance with the requirements  of Part 4a of this subchapter,

AND OFF-ROUTE RULES 4-1

. (Rev. 3/15/61)
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Type. Type shall mean all aircraft of the
same hasic design, including all modifications
thereto except those modifications which result
in a change in handling or flight characteristics.

VFR. The symbol used to designate visual
Aight rules.

Vs.. Vs, means the power-off true-indicated
stalling speed of an aircraft. (See the air-
worthiness requirements under which the air-
plane was type certificated for the manner in
which V,, is determined.)

42.1-1  Flight time (FAA interpretations which
apply to see. 42.1). This is construed to mean
from “block to block.”

{Published in 14 F, R. 7032, Nov. 22, 1949, effective
upon publication; amended effective June 15, 1957 )

42.1-2  Tunlight (FAA interpretations whick
apply to sec. 42.1). The twilight referred to in
this section is deemed to mean civil twi-
light. ““The duration of civil twilight is the
interval in the evening from sunset until the
time when the center of the sun is 6 degrees
below the horizon; or the corresponding interval
in the morning between sunrise and the time at
which the sun was still 6 degrees below the
horizon.”” ?

(Published in 14 F. R, 7032, Nov. 22, 1949, effective
upon publication; amended effective June 15, 1957.)

42.2 Deviation authority.

(a) Contrary provisions of this part notwith-
standing,

(1) The Administrator may, upon applica-
tion by an appropriately certificated air carrier
conducting, or intending to conduct, operations
pursuant to a contraet with the military services
(primary contractor), or an appropriately certi-
ficated air carrier conducting operations for the
military services pursuant to a subcontract with
a primary contractor, authorize such air carrier
to deviate from the applicable provisions of
this part, subject to any terms and conditions

that the Administrator shall find are necessary

in the interest of safety: Provided, That the
Department of Defense certifies to the Admin-
istrator that the subject operation is essential
to the national defense and requires the

# Tables of 3unrise, Bunset, and Twilight, supplement to the Amerlean
Ephemeris, 1946, issued by the Nautical Almanae Office, Tnited States
Naval Observatory, For sale by the Superintendent of Documents,
1.8, Government Printing Office, Washington 25, I».C.
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requested deviation: And provided further,
That the granting of a deviation shall not be
based upon an economic advantage or con-
venience to either the air carrier or the govern-
ment, or hoth.

(2) The Administrator may, upon applica-
tion by an appropriately certificated air carrier,
authorize an air carrier proposing to conduct
operations under conditions of an emergency
necessitating the transportation of persons or
supplies for the protection of life or property,
to deviate from any provision of this part to the
extent that the Administrator finds that a
deviation from this part is necessary for the
expeditious conduct of such operations.

(b) Any deviation authority granied by the
Administrator pursuant to this section shall be
limited to those military contract operations
certified by the Department of Defense as
essential to the national defense, or operations
conducted under conditions of an emergency
as determined by the Administrator and shall
not be applicable to any other type of operation.

(¢) The Administrator shall, in any author-
ization granted pursuant to this section, specify
the terms, conditions, and limitations of the
authorization for the deviation and each air
carrier shall, in the conduct of these operations,
comply with such terms, conditions, and
limitations.

(d) Grants of deviation authority issued
pursuant to this section may be terminated at
any time by the Administrator.

(e) Authorized deviations now in existence
shall be continued in effect in accordance with
their terms and conditions until 90 days after
the effective date of this amendment, or upon
their stated expiration date, whichever shall
first occur, unless reissued pursuant to this
section.

Certificate Rules

42.5 Certificate issuance.

(a) General. An air carrier operating certifi-
cate, describing the operations authorized and
prescribing such operating specifications and
limitations as may be reasonably required in
the interest of safety, shall be issued by the
Administrator to a propetly qualified citizen of
the United States possessing appropriate eco-
nomic authority granted by the Board pursuant
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to Title IY of the Federal Aviation Act of
1958, as amended, who is capable of conducting
the proposed operations in accordance with the
applicable requirements hereinafter specified.
Application for a certificate, or application for
amendment thereof, shall be made in 2 manner
and contain information prescribed by the
Administrator. No person subject to the pro-
vigions of this part shall operate in air transpor-
tation without, or in violation of the terms of,
an air carrier operating certificate.

(b) Exceptions. Whenever upon investiga-
tion the Administrator finds that the general
standards of safety required for air carrier
operations require or permit a deviation from
any specific requirement of this part, he may
issue an air carrier operating certificate or
amendment providing for suth deviation.

42.5-1 Appropriate economic authority (FAA
interpretations which apply to see. 42.5 (a)).
The term “appropriate economic authority’ as
used in section 42.5 (a) means economic author-
ity from the Board to engage in the air carrier
operations for which the air carrier operating
certificate is issued,

(Published in 18 F. R. 1719, Mar. 27, 1953, eflective
Apr. 15, 1953.)

42.5-2 Application for an Irregular Air
Carrier Operating Certificate (FAA rules which
apply to sec. 42.5),

(a) Application for an irregular air carrier
operating certificate will be made in triplicate
on form ACA-1602, provided for this purpose
by the Administrator. The application form
may be obtained by contacting the local
inspector. When the requirements, as pre-
seribed in this part, have been met, the appli-
cant should present his application to the local
inspector and arrange for inspection of his
flight equipment and all ground facilities.

(b) Where inspection of the applicant in-
dicates that he is capable of conducting the
proposed operation in accordance with apphi-
cable requirements, an irregular air carrier
operating certificate will be issued, together
with operations specifications, which become a
part thereof, and will specify the carriage of
passengers, cargo, or both; the category and
class of aircraft (e. g. airplane single engine
land); and the flight conditions under which

operations are authorized {e. g. VFR (Day),
VFR (Night), IFR (Day), IFR (Night)).

(Published in 14 F. R. 7032, Nov. 22, 1949, sffective
Nov, 22, 1949; amended effective June 15, 1957.)

42.5-3 Application for amendment (FAA
rules which apply to sec. 42.8). Application for
amendment of existing operations authoriza-
tions listed in the Operations Specifications
shall be made on form ACA-1014, Operations
Specifications, available at the local district
office. On the face (blank side) of the form,
the air carrier should list all the operations
for which authorization is desired; i. e., show
operations for which approval is requested and
omit the operations no longer desired or for
which he is no longer qualified. The air carrier
should also complete the upper half of the back
of the form and submit the signed original and
four copies to the local ingpector.

(Published in 14 F. R. 7033, Nov. 22, 1949, effective
Nov. 22, 1949; amended effective June 15, 1957.)

42 5-4 Application for overseas and inier-
national authorization (FAA rules which apply to
see. 42.6). Application for overseas and inter-
national authorization shall be made to the
local ingpector in the following manner:

(a) An applicant desiring to engage in over-
seas and international air transportation shall
so indicate in the space provided on form ACA-
1602,

(b} The following information must be at-
tached to the application:

(1) List of foreign areas for which opera-
tions specifications are desired,

(2) Points between which operations are
contemplated.

(3) Type of activity; e. g., cargo, passen-
gers, or a combination of both, etc,

(4) Statement to the effect that diplomatie
clearances have been or will be obtained prior
to departure either directly or through State
Department channels for entry into, or flight
over, all of the foreign countries involved.
(Indicate which and duration.)

(5) Arrangements which the company has
completed or contemplates for the servicing
and maintenance of aircraft and equipment
abroad,

(6} An outline of the method by which
control will be exercised by company head-
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quarters over operations outside the continental
limits of the United States or its territories.
(In lieu thereof, when a single aireraft and
individual are invelved, appropriate addresses
in foreign countries through which the operator
may be reached by normal communicstion
channels.)

{c) An irregular air carrier possessing an
irregular air carrier operating certificate, who
desires to amend such certificate to include
overseas and international operations suthor-
ization, shall make application on form ACA-
1014 and submit it to the local inspector,
together with the information required by
paragraph (b) of this section.

{d) Any operator or pilot contemplating
foreign flight should be well-acquainted with
the airports of entry, fields to be visited, navi-
gational facilities available, air laws, public
health, customs, and any other requirements
established by the country or countries inte
which operations are to be conducted.?

{Published in 14 F. R. 7033, Nov. 22, 1949, effective
Nov. 22, 1949; amended effective June 15, 1957.)

42.5-5 Application for an Air Toxi Operator
Certificate (FAA rules which apply to sec. 42.5
and SR-3954)., See appendix B.

(Published in 19 F. R. 1602, Mar. 25, 1954, effective
Apr. 1, 1954; amended effective June 15, 1957,

42.5-6 Amendment and reissuance of Air
Texi Operator Certificates (FAA rules which
apply to see. 42.5). See appendix B.

(Published in 19 F. R. 1602, Mar. 25, 1954, effective
Apr. 1, 1954))

42.5-7  Application for worldwide operation
(FAA policies which apply to sec. 42.5).
If the air carrier 18 able to show to the satisfac-
tion of the assigned inspector that it is able to
conduct operations on a worldwide basis, the
following phraseology should be used by the air
carrier in filling out the section of the operations
specifications pertaining to ares of operation:

“The air carrier is authorized to conduct
operations between any point within the
United States and any point outside
thereof.”

1 This informalion is normally contained in the Internationsl Flight
Information Manual cbtainable [rom the Superintendent of Documents,
1.8, Government Printing Office, Washington 25, D,C. (Price 50 cents.)
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If the air carrier does not desire to conduct
operations on a worldwide basis or the assigned
inspector finds that it is not able to do so,
the specific areas to and from which operations
are authorized should be listed in the operations
gpecifications, Such listing should show the
particular countries or possessions of such
countries instead of continental areas. When
a country or possession is comprised of a num-
ber of islands, the island group rather than the
individual should be listed.

(Published in 21 F. R. 2586, Apr. 20, 1936, effective
May 15, 1956; amended effective June 15, 1957.}

42 5-8 International air taxi operations
(FAA policies which apply to sec. 42.5 and
SE-395A). See appendix B.

(Published in 22 F. R., effective June 15, 1957.)

42.6 Duration and renewal.

{a) An air carrier operating certificate issued
under this part, shall expire one year from date
of issuance thereof, unless such certificate is
renewed by the Administrator or such certifi-
cate has been sooner surrendered, suspended,
or revoked.

(h) The Administrator shall renew an air
carrier operating certificate if, upon inspection
and examination, he finds that the air carrier
meets the current requirements of the regula-
tions in this subchapter for issuance of any
such certificate. Evidence of renewal of air
carrier operating certificates issned subsequent
to July 1, 1950, shall be made a part of the air
carrier operating certificate in such form and
manner as the Administrator may prescribe.

(¢) Application for renewal of an air carrier
operating certificate shall be made no later
than 60 days prior to the expiration thereof,
and shall be made in the form and manner
prescribed by the Administrator.

42,7 Display. The air carrier operating
certificate shall be kept available at the carrier’s
principal operations office for inspection by
any authorized representative of the Admin-
istrator or Board.

42.8 Inspection. Any authorized repre-
sentative of the Administrator shall be per-
mitted at any time and place to make inspec-
tions or examinations to determine the air
carrier’s compliance with the regulations in
this subchapter.
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42,9 Operations base, maintenance
base, and/or office. Each irregular air car-
rier shall give wriiten notice to the Admin-
istrator of his principal business office, his
principal operations base, and principal main-
tenance base. Thereafter the air carrier shall
not change his principal operations or main-
tenance base without having secured prior ap-
proval of the Administrator of the new base or
bases, nor shall the air carrier change his prin-
cipal business office without advance notice
thereof to the Adminisirator.

42.9-1 Notice (FAA rules which apply to
gsec. 42.8). ‘Three copies of each notice,
in letter form, shall be delivered by the
air carrier to the district office of the Federal
Aviation Agency serving the air carrier’s
principal business office, operations base, or
maintenance base, whichever is appropriate,
in order to give notice to the Administrator.

{Published in 14 F. R. 7033, Nov. 22, 1949, effective
upon publication.)

Aircraft Requirements

42.11 Aircraft required. An air carrier
shall have the exclusive use of at least one air-
craft. All aircraft used in the carriage of
persons or properfy for compensation or hire
shall be certificated in accordance with standard
airworthiness requirements. Neo air carrier
shall operate a large aircraft for the carriage of
goods or persons for compensation or hire
unless (a) the air carrier has the exclusive use
of such aircraft, (b) the Administrator has
found such aircraft safe for the service to be
offered and has listed such aircraft in the air
carrier operating certificate, and (¢} such air-
craft is not listed in the air carrier operating
certificate or commercial operator certificate of
any other air carrier or commercial operator.

42.11-1 Listing of aircraft (FAA rules which
apply to see. 42.11). When an air carrier
utilizes large aircraft, they shall be listed in
the Operations Specifications—Aircraft Iden-
tification, form ACA-1014. When an air-
craft is no longer regularly used in the air
carrier’s operation, it must be deleted from the
Operations Specifications—Aireraft Identifica-

tion, form ACA-1014. Prior to listing any
aircraft in the operations specifications, the
following standards shall be met:

{(a) The aircraft must be properly registered
and there shall be conspicuously displayed in
the aircraft a current Airworthiness Certificate
accompanied by an appropriate Operations
Record or Airplane Flight Manual.

{(b) The basic empty weight of the aircraft
shall be provided and procedures effected to
include the aireraft in the air carrier’s weight
control system.

(c) Proper application covering the main-
tenance of all the pertinent components of the
aircraft in the maintenance manual must be
submitted.

(d) The aircraft shall have the required
equipment installed and shell show compliance
with other requirements of applicable regula-
tions in this subchapter (i. e., the Civil Air
Regulations), the Air Carrier Operating Cer-
tificate, and operational or route requirements.
Required equipment shall include an adequate
number of emergency exits for rapid evacuation
in the event of an emergency or crash landing.
The installation, operation, and marking of
required emergency exits must comply with
the pertinent airworthiness regulations. Emer-
gency exits of passenger-carrying aircraft shall
be clearly marked with luminous paint, Such
markings are to be located either on or im-
mediately adjacent to the pertinent exit and
readily visible to passengers. Location and
method of operation of the handles shall be
marked with luminous paint. In those in-
stances where aircraft are, on occasion, utilized
in combination eargo/passenger operation, the
aircraft shall be so loaded that emergency exits
will be readily accessible in direct proportion to
available passenger seats.

(e) The aircraft, its components and ac-
cessories shall be in such condition initially
that application of the maintenance time
limitations listed in the maintenance manual
covering overhaul and inspection periods will
provide a continuous state of airworthiness.

{Published in 14 F. R. 7033, Nov. 22, 1949, effective
upon publication; amended in 16 F. R. 926, Feb. 1,
1951, effective upon publieation; amended in 18 F. R.
1719, Mar, 27, 1953, effective Apr. 15, 1953.)

3
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42.11-2 Listing of amall aircraft (FAA
interpretations which apply to sec. 42.11).
See appendix B.

(Published in 19 F, R. 1602, Mar. 25, 1954, effective
Apr. 1, 1954)

42.12 Fire prevention requirements.
All airplanes used in passenger service, pow-
ered by engines rated at more than 600 horse-
power each for maximum continuous operation
shall comply with the applieable fire prevention
requirements of Part 4b of this subchapter in
effect on or after November 1, 1946, except
that fire detectors of the heat type shall be
acceptable in lien of smoke detectors for
installation in Class ‘B’ and ““C’’ cargo
compartments: Provided, That if the Ad-
ministrator finds that in particular models of
existing airplanes literal compliance with spe-
cific items of these regquirements might be
extremely difficult of accomplishment and that
guch compliance would not contribute mate-
rially to the objective sought, he may accept
such measures of compliance as he finds will
effectively accomplish the basic objectives of
these regulations.

42,13 Engine rotation. Maltiengine air-
craft having any engine rated at more than 480
h. p. for maximum continuous operation shall
be so equipped that the rotation of each such
engine can be stopped promptly in flight,
except that for turhine engine installations
means for completely stopping the rotation
need be provided only if the Administrater
finds that rotation could jeopardize the safety
of the aireraft.

42,14 Minimum performance require-
mendis for all aircraft. Except as otherwise
provided in this part, no air carrier shall use
any aircraft unless it meets such operating
limitations as the Administrator determines
will provide a safe relation between the per-
formance of the aircraft and the airports to be
used and the areas to be traversed. In deter-
mining compliance with the applicable air-
worthiness requirements and operating
limitations, a weight and balance control
system approved by the Administrator based
upon average, assumed, or estimated weights
may be utilized.

42.14-1 Takeoff performance limitations fer
large aircraft (FAA rules which apply to sec.
42.14). Whenever large aircraft are utilized
in cargo operation, the following takeoff per-
formance limitations shall apply:

(a) Transport category airplanes shall be
opergted in compliance with the provisions of
sections 42.70 (b), 42.71 (b), and 42.72.

(b) Nontransport category airplanes shall be
operated in compliance with the provisions of
gection 42.81 and shall meet the en route one-
engine inoperative climb requiremen$ of sec-
tion 42.82 at an altitude of 1,000 feet above the
airport from which the takeoff is being made.
The pertinent performance limitations data
published under sections 42.80-1, 42.80-2,
42.80-3, 42,804, 42,80-5, 42.80-7 and 42.80-8
shall be used in determining compliance with
section 42.81,

(Published in 18 F. R. 766, Feb. 6, 1953, effective
Feb. 15, 1953.)

42.15 Airplane certification require-
ments for large airplanes used in passen-
ger operationa.

(a) Airplanes cerlificated on or before
June 30, 1942.  Airplanes certificated as a
basic type on or before June 30, 1942, shall
either:

(1) Retain their present airworthiness
certification status and meet the requirements
of section 42.80, or

(2) Comply with either the performance
requirements of sections 4a.737-T through
4a.750-T of this subchapter or the performance
requirements of sections 4h.110 through 4b.125
of this suhchapter and in addition shall meet
the requirements of sections 42.70 through
42.78: Praovided, That should any type be so
qualified all airplanes of any one operator of
the same or related types shall be similarly
gualified and operated.

(b} Airplanes certificated after June 30,
1942, Airplanes certificated as a basic type
after June 30, 1942, shall be certificated as
transport category airplanes and shall meet the
requirements of section 42.70.

42.16 Aireraft limitations for IFR and
land aircraft overwater operations. When
passengers are carried, no air carrier shall use
any aircraft under IFR weather conditions or
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any land aircraft in overwater operations
except as follows:

(a) IFR operations. Aircrait shall be mul-
tiengine with fully functioning dual controls
and shall meet the appropriate en route operat-
ing limitations of section 42,74 or section 42.82,

(b) Overwater operations, Land aircraft
shall be multiengine and shall meet the appro-
priate en route operating requirements of sec-
tion 42.74 or section 42.82, unless the over-
water operation consists only of takeoffs and
landings or the aircraft is flown at such an
altitude that it can reach land in the event of
power failure.

42.16-1 FEn route performance limitations
(FAA policies which apply to sec. 42.16(h)).
Performance data applicable to this section are
published under section 42.80.

(Published in 15 F. R. 83, Jan. 10, 1950, effective

Jan. 1, 1950; amended in 18 F. R. 1719, Mar. 27, 1953,
effective Apr. 15, 1953.)

Aircraft Equipment

42.21 Basic required instrumenis and
equipment for aircraft. The following in-
struments and equipment acceptable to the
Administrator for the type of operations speci-
fied shall be installed and in serviceable condi-
tion in all aircraft, except that the Administrator
may permit or require differeni insirumenta-
tion or equipment for turbine-powered aircraft
to provide equivalent safety:

(a) VFR (day). For day VFR flight the
following is required:

{1} Air-speed indicator,

(2) Altimeter,

(3) Magnetic direction indicator,

(4) Tachometer for each engine,

{5) Oil pressure gauge for each engine
using pressure system,

{6) Coolant temperature gauge for each
liquid-cooled engine,

(7) Oil temperature gange for each air-
cooled engine,

(8) Manifold pressure gauge or equiv-
alent when required for the proper operation
of the engine,

(9) Fuel gauge indicating the quantity of
fuel in each tank,

(10) Position indicators for retractable
landing gear and flaps: Provided, That the

Adminisirator may approve operation of aircraft
of less than 12,500 pounds maximum certi-
ficated takeoff weight without a position
indicator for flaps in the event he finds thai
the position of the flaps is readily d eterminable
either by direct visual inspection from the
cockpit or by other adequate means,

(11) An approved seat and an approved
safety belt for each occupant. In no case
shall the rated strength of a safety belt be less
than that corresponding with the ultimate load
factors specified in the pertinent currently
effective aireraft airworthiness parts of the
regulations in this subchapter, taking due
account of the dimensional characteristics of
the safety belt installation for the specific seat
or herth arrangement. The webbing of safety
belts shall be subject to periodic replacement
as prescribed by the Administrator,

(12) In passenger service, a minimum of
two approved hand-type fire extinguishers, one
of which is installed in the pilot compartment,
the other accessible to the passengers and
ground personnel, unless the aircraft is so
designed that the fire extinguisher in the pilot
compartment is directly available to passengers
and ground personnel, in which case only one
fire extinguisher is required; in cargo service,
fire extinguisher or extinguishers adequate for
the aircraft,

(13) Source of electrical energy sufficient
to operate all radio and elecirical equipment
installed,

(14) One spare set of fuses or 3 spare
fuses of each magnitude,

(15) Effective July 1, 1956, a means shall
be provided for each reversible propeller on
airplanes equipped with reversible propellers,
which will indicate to the pilots when the pro-
peller is in reverse pitch. Such means may
he actuated at any point in the reversing cycle
bhetween the normal low pitch stop position and
full reverse pitch. No indication shall be given
at or above the normal low pitch stop position.
The source of indication shall be actuated by
the propeller blade angle or be directly respon-
sive to the propeller blade angle,

{b) VFR (night). For night VFR flight the
following is required:

(1) Instruments and equipment specified
in paragraph (a) of this section,

L d
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(2) Carburetor temperature gauge,

(3) Carburetor heating or de-icing equip-
ment for each engine,

{4) Set of approved forward and rear
position lights,

{5) At least one landing light,

(6) [Deleted.]

[(Amendment 42-33, published in 26 F.R. B882,
Sept. 21, 1961, effective Sept. 21, 1961.)]

(7) Two-way radio communications sys-
tem and navigational equipment appropriate to
the ground facilities to be used,

(8} Generator of adequate capacity,

(9) One set of instrument lights.

(¢) IFR (day). For day IFR flight the fol-
lowing is required:

(1) Instruments and equipment specified
in paragraph (a) of this section,

(2) Two-wayradio communications system
and navigational equipment appropriate to the
ground facilities to he used,

(3) Gyroscopic rate-of-turn indicator,

(4) Bank indicator,

{5) Rate-of-climh indicator,

{6) Artificial horizon indicator,

(7) Sensitive altimeter adjustable for
changes in barometric pressure, in lieu of
paragraph (a) (2) of this section,

(8} Clock with a sweep-second hand,

(9) One gryo direction indicator,

(10) Generator of adequate capacity,

(11} One outside air temperature gauge
easily readable from the pilot’s position,

(12} One carburetor iemperature gauge or
equivalent approved device,

{13} Power failure warning means or vac-
uum gauge on instrument panel connecting to
lines leading to gyroscopic instruments,

(14) Carburetor heating or de-icing equip-
ment for each engine,

(15) Heated pitot tube for each airspeed
indicator,

(d} IFR (night). For night IFR flight the
following is required:

(1) Instruments and equipment specified
in paragraphs (a), (b}, and (c) of this section:
Provided, That when any requirements under
paragraphs (a), (b), or (¢) of this section are

(Rev. 10/15/61)
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identical, such requirements need not be
duplicated.

42.21-1 Seats and safety belts (FAA rules
which apply to sec. 42.21 (a) (11)). The in-
gtallation and use of an approved seat and
approved individual seat belt for each person
over 2 years of age is required. When a child
under 2 years of age is held by an adult person,
the safety belt shall be used only for the adult.
In small aireraft, it will be permissible to earry
persons in excess of the number specified in the
pertinent aircraft specification; Provided, That
the seat or seats occupied by such persons are
adequate for side-by-side seating; and a safety
belt is provided for each seat. Such belt shall
not be used for more persons than the number
for which it is approved. In any case, the
maximum certificated takeoff weight, snd al-
lowable c. g. limits of the aircraft shall not be
exceeded.

(Published in 14 F. R, 7034, Nov. 22, 1949, effective
upon publication,}

42.21-2 Fire extinguishers (FAA rules which
apply to sec. 12.21 (a) (12)).

(a) A portable fire extinguisher, which shall
be of an approved type, shall have a minimum
capacity, if carbon tetrachloride, of 1 quart, or,
if carbon dioxide, of 2 pounds, or, if other, of
equivelent effectiveness.

(b) On transport-type aircraft, fire extin-
guishers shall be installed so as to be accessible
to the passengers and ground personnel, This
may be dene by securing the extinguisher near
the main external cabin door. An extinguisher
shall be readily available to the pilot and
copilot.

{¢) An approved type fire extinguisher is
one that has been approved by the Under-
writers Laboratories or by the Administrator.

(Published in 14 F. R. 7034, Nov. 22, 1949, effective
tpon publication.)

42.21-3  Altimeter (FAA policies which apply
to sec. £2.21 (b) (1)). TFor VFR flight at night,
the installation and use of & sensitive altimeter
adjustable for changes in barometric pressure
18 recommended.

(Published in 14 F. R. 7034, Nov. 22, 1949, effective
upon publication,)
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42.21-4 Warning lights for reversible pro-
pellers (FAA policies which apply to sec. 42.21
() (18)). In the interest of cockpit uniformity,
when warning lights are used to indicate to the
pilot that & reversible propeller is in reverse
piteh, such warning lights should be amber in
color,

{Published in 21 F. R. 4312, June, 20 19566, effective
July 1, 1956.)

42.22  Additional required instruments
and equipment for large aircraft. In addi-
tion to the basic instruments required by section
42.21, the following instruments and equipment
for the type of operations specified shall be
installed and in serviceable condition in large
aircraft:

(a) Day (VFR and IFR). For flight dur-
ing the day the following is required:

{1) Additional airspeed indicator,

(2) Additional sensitive altimeter,

(3) Alternate source of energy to supply
gyroscopic instruments which shall be capable
of carrying the required load. Engine-driven
pumps, when used, shall he on separate en-
gines and, in lieu of one such source of energy,
an auxiliary power unit may be used. The in-
stallation shall be such that the failure of one
source of energy will not interfere with the
proper functioning of the instrument by means
of the other source,

(4} In passenger service, in addition to
fire-detecting and fire-extinguishing equipment
necessitated as a result of compliance with
section 42.12, such additional hand-type fire
extinguishers as the Administrator finds neces-
sary for compliance with section 42,21 {a) (12).

{(b) Night (VFR and IFR). For flight dur-
ing the night the following is required:

{1) Instrnments and equipment specified
in paragraph {(a) of this section, and one addi-
tional landing light,

(2) After May 31, 1956, an approved anti-
collision light ; except that in the event of failure
of such light, the aircraft may continue fligit
1o the next stop where repairs or replacements
can be made.

42.22a Flight recorders.
(a) An approved flight recorder which records
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at least time, altitude, airspeed, vertical accel-
eration, and heading shall be installed in
accordance with the following requirements:

{1) On all airplanes of more than 12,500
pounds maximum certificated takeoff weight
which are certificated for operations above
25,000 feet altitude; and

{2) On and after November 1, 1960, on all
turbine-powered airplanes of more than 12,500
pounds maximum certificated takeoff weight;
Provided, That, the Director, Bureau of Flight
Standards, or his authorized representative,
may exiend the November I, 1960, compliance
date for any air carrier who, prior to September
1, 1960, submits to the Federal Aviation Agency
in writing a request for approval for such an
extension, together with substantizting data,
which shows to the satisfaction of the Director
or his authorized representative:

(1) That the air carrier will be unable
to comply wiih the November 1, 1960, date due
to flight recorder procurement or installation
problems, and;

{ii) The action the air carrier bhas
undertaken to insure that a progressive instal-
lation of the required flight recorder equipment
will he completed at the earliest practicable date
following November 1, 1960. TIn no event will
the November 1, 1960, compliance date be
extended beyond May 1, 1961.

{(h) When a flight recorder is installed it
shall be operated continuously from the instant
the airplane commences the takeoif roll until
it has completed the [anding roll at an airport.

{¢) Recorded information shall be retained
by the air carrier for a period of at least 60 days.
For a particular flisht or series of flights, the
information shall be retained for a longer period
if requested by an authorized representative of
the Administrator or the Civil Aeronautics
Board.

(d) In the event of failures of the flight
recorder, the airplane may continue flight to
the next stop where repairs or replacements
can be made.

{Amendment 42-29, published in 25 F.R. 6828,
July 19, 1964}, effective Aug. 18, 1960.)

(Rev. 10/15/61)
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[42.22h7] Air-speed indicators, limita-
tions, and related information for large
aireraft.

(a) Air-speed limitations and related in-
formation contained in the Airplane Flight
Manual and pertinent placards shall be ex-
pressed in the same units as used on the air-
speed indicator.

(b} When more than one air-speed indi-
cator is required, all such indicators shall be
calibrated to read in the same nnits.

(¢) When an air-speed indicator is calibrated
in statute miles per hour, a readily usable
means shall be provided for the flight crew to
convert statute miles per hour to knots.

(d) On and after April 1, 1956, all air-speed
indicators shall be calibrated in knots, and all
air-speed limitations and related information

(Rev. 10/1/60)
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contained in the Airplane Flight Manual and
pertinent placards shall be expressed in knots,

[42.22b-1] Airspeed limitations and related
information contained in the Airplane Flight
Manual (FAA policies which apply to sec.
42.22b (d)). The airspeeds shown in the Per-
formance Information Section only, of an Air-
plane Flight Manuel approved prior to April 1,
1956, may continue to be expressed in statute
miles per hour, provided that a table convert-
ing statute miles to knots is incorporated
therein, and a cautionary note is placed on each
page and chart where airspeeds are denoted
mdicating that the statute miles shown must
be converted to knots when determining per-
formance information. A similar note should be
placed in the Operations Limitations Section,
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indicating that airspeeds shown in the Perform-
ance Informstion Section are in statute miles
and must be converted to knots when determin-
ing performance information.

(Published in 21 F. R. 4312, June 20, 1956, effective
July 1, 1956.)

42.23 Radio communications system
and navigational equipment for large air-
eraft. In lieu of the radio communications
system and navigational equipment specified in
section 42.21 (b) (7) and (c) (2), the following
shall be required in large aircraft for the type of
operations specified. The radio equipment
required under paragraphs (a) and (b) of this
section shall be of approved types:

(a) For day VFR operations over routes on
which navigation can be accomplished by
visual reference to landmarks, each aircraft
shall be equipped with such radio equipment as
is necessary to accomplish the following:

{1) Transmit to at least one appropriate
ground station from any point on the route and
transmit to airport traffic control towers from a
distance of not less than 25 miles.

{2) Receive communications at any point
on the route,

(3) By either of two independent means,
receive meteorological information at any point
on the route and receive instructions from
airport traffic control towers.

(b) For day VFR operations over routes on
which navigation cannot be accomplished by
visnal reference to landmarks, for night VFR,
or for IFR operations, each aircraft shall be
equipped as specified in paragraph (a) of this
section, and in addition shall be equipped with
at least one marker beacon receiver and with
such radio equipment as is necessary to receive
satisfactorily, by either of two independent
means, radio navigational signals from any
other radio aid to navigation intended to be
used. For operations outside the United States

each aircraft operated for long distances over

water or uninhabited terrain shall be equipped
with two independent means of transmitting to
at least one appropriate ground station from
any point on the route.

(¢) If appropriate, one of the means provided
for compliance with paragraph (a) (3) of this
section may be employed for compliance with
paragraph (a) (2) of this section, and the means

provided for compliance with the requirements
of paragraph (b) of this section may be employed
for compliance with paragraph (a) (1) and (3)
of this section.

42.23-1 Approved types of radio equipment
(FAA interpretations which apply to sec. 42.23).
Radio equipment is of an approved type when
it is approved in accordance with the terms of a
FAA type certificate or a technical standard
order issued by the Administrator.

(Published in 20 F. R. 3067, May 6, 1955, effective
May 31, 1955.)

42.23-2 fndependent means (FAA interpre-
tations which apply to sec. 42.23). Radio sys-
tems are independent where each such system
is separate and complete, and the function
of any part or the whole of one system is not
dependent on the continued functioning of any
component of the other, and in avent of failure
in one system, the other system is capable of
continued independent operation: Provided,
Thet where rigidly supported non-wire antenna
or other antenna installations of equivalent re-
liability are used, only one such antenna need
be provided.

(Published in 20 F. R. 3067, May 6, 1955, effective
May 31, 1955.)

42.23-3 Installation and wuse of non-ap-
proved radio communication equipment (FAA
policies which apply to sec. 42.23). All radio
communication and navigation equipment re-
quired for compliance with section 42.23 must
be of approved types. However, additional
non-approved radio communication equipment
may be installed in aircraft for test and evalua-
tion purposes or for the performance of a non-
operational function. The non-approved equip-
ment must be constructed and installed so that
it will not interfere with the proper funettoning
of any approved operational equipment or
create an unsafe condition aboard theaircraft.

(Published in 20 F. R. 8067-8, May 6, 1945, effec-
tive May 31, 1955.)

42.24 Emergency and safety equipment.
After May 31, 1957, the equipment required in
sections 42.24a, 42.24b, and 42.24c shall be
approved.

42.24-1 First-aid and safety equipment
(FAA policies which apply to sec. 48.24).
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In order to retain FAA approval of first-aid
kits, flotation equipment, and other emergency
gear, after receiving initial approval by the
Administrator, such equipment should be regu-
larly inspected to insure that the condition and
quantity continues to meet the standards of the
original approval.

(Published in 14 F, R. 7034, Nov. 22, 1949, effective
upon publication; amended effective June 15, 1957.)

42.24a Firsi-aid kits and emergency
equipment. Each airplane shall be equipped
with a conveniently accessible first-aid kit
adequate for the type of operation involved.
Airplanes operated over rontes requiring flights
for long distances over uninhabited terrain
must carry such additional emergency equip-
ment as appropriate for the particular operation
involved.

42.245-1  First-aid kitsand emergency equip-
ment { FAA policies which apply to sec. {2.24a).
First-aid kits and emergency equipment which
contain the materials and meet the standards
prescribed below will be approved by the
Administrator. To obtain approval to wuse
first-aid kits not containing such materials or
meeting such standards, application must be
made through the local FAA inspector having
certificate responsibility.

(a) Each first-aid kit should be dust and
moisture proof, should contain only materials
which meet Federal Specifications GGK 391,
as revised, and should include at least the follow-
ing items or their equivalent:

(1) No. 1 kit for aireraft of 1 to & persons
capacity.

Adhesive bandage compress, 1 inch (16

per unit). . _ ___ ... 1
Antiseptic swabs, 10 mm. (10 per unit)__.. 1
Ammonia inhalants, 6 mm, (10 per unit)__
Ammonia, aromasatic spirits, 2 cc. with

drinking cups (4 each per unit).._. .. 1
2-inch bandage compress (4 per unit)___.. 1
4.inch bandage compress (1 per unit)__.__ 1
Triangular bandage compressed, 40-inch

(1 per unit). . ... 1
Burn compound, one-eighth oz. (6 per

umib) - - . 1
Tourniquet, forceps, and scissors (1 each

per double unit container)_ ___________ 1
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(2) No. 2 kit for aircraft of 6 to 26 persons
eapacity.’
Adhesive bandage compresses, l-inch (16

per unib)_ . ___.__ 2
Antiseptic swabs, 10 mm. (10 per unit)... 2
Ammonia inhalants, 6 mm. (10 per unit).. 1
Ammonia, aromatic spirits, 2 cc. with

drinking cups (4 each per unit)_____.__ 2
2-inch bandage compresses (4 per unit)... 2
4-inch bandage compresses (1 per unit)___ 2
Triangular bandage compressed, 40-inches

(1l perunit) ... ... ._ e 1
Burn compound, one-eighth-ounce (6 per

unit) o ______.. 1
Tourniquet, forceps, and scissors (1 each

per double unit container)_ . _________. 1

Eye dressing packet (3 each per unit)
(ophthalmic ointment, one-eighth-ounce;
eye pads; eye strips). __._. . 1

(3) No. 3 kit for aircraft of more than 25
PEFSOns capacity.

Adhesive bandage compresses, 1-inch (16

perunit} . __ .. ___.._ 4
Antiseptic swabs, 10 mm. (10 per unit)... 2
Ammonia inhalants, 6 mm. (10 per unit).. 2
Ammonia, aromatic spirits, 2 cc. with

drinking cups (4 each per unit)______.. 2
2-inch bandage compresses (4 per unit)... 3
4-inch bandage compresses (1 per unit)__. 3
Triangular bandage compressed, 40-inches

(lperunit)_ - ... .. 3
Burn compound, one-eighth-ounce {6 per

wnit) . . ... 2
Tourniquet, forceps, seissors {1 esch per

double unit container).._ _._.. . .._.__. 1

Eye dressing packet (3 each per unit)

{ophthalmic ointment, one-eighth-ounce;

eye pads; eyestrips)__ _______________ 1

(b) Emergency equipment for long-distance
flights over wuninhabited terrain. When the
type of operation requires more than one class
of equipment, it will not be necessary to carry
more than one supply of items duplicated in
another list.

(1) Tropical land areas:

1 machete.
1 axe.
1 mosquito headnet for each person.

5 Kit No. 2 in canvas may slso be used on e rafts.
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1 bottle insect repellent for each person.

1 pint drinking water for each person.

1 bottle chlorine tablets for water purifica-

tion.

1 waterproof box of matches.

1 magnetic compass.

1 bottle quinine tablets.

1 signaling mirror.

1 pyrotechnic pistol and 6 cartridges.

1 small bore rifle and cartridges.

1 hunting knife.

1 fishing kit.

1 snake-bite kit.

1 book on jungle survival,

(2) Frigid land areas:

1 machete.

1 axe.

1 blanket for each person.

2 pairs snowshoes.

1 pair sunglasses for each person.

1 book on Arctic survival.

1 watarproof box of matches.

1 magnetic compass.

1 bottle of chlorine tablsts for water.

1 signaling mirror.

1 pyrotechnic pistol and 6 cartridges.

1 small bore rifle and cartridges.

1 hunting knife,

2-day supply emergency food ration for

each person.

1 mosquito headnet for each person.

1 bottle insect repellent for each person.

1 fishing kit.

(Published in 17 F. R. 2748, Mar. 29, 1952, effec-
tive upon publication; amended in 18 F. R, 1719,
Mar. 7, 1953, effective Apr, 15, 1953; amended effec-
tive June 15, 1957.)

42.24b Equipment for overwaler opera-
tions.

{a) The following equipment shall be re-
quired for all extended overwater operations:
Provided, That the Administrator, after appro-
priate investigation, may require the carriage
of all of the prescribed equipment, or any item
thereof, for any operation over water; or
upon application of an air carrier, permit devia-
tion from these reguirements for a particular
extended overwater operation:

(1) Life vest or other adequate individual
flotation device for each occupant of the air-
plane;

(2) Life rafts sufficient in number and of
such rated capacity and buoyancy as to accom-
modate all occupants of the airplane;

(Rev. 4/1/62)
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(3) Suitable pyrotechnic signaling devices;
and

{4) One portable emergency radio signal-
ing device, capable of transmission on the ap-
propriate emergency frequency or frequencies,
which is not dependent upon the airplane power
supply and which is self-bouyant and water-
resistant.

(b) All required life rafts, life vests, and
signaling devices shall be easily accessible in
the event of a ditching without appreciable time
for preparatory procedures. After May 31,
1957, this equipment shall be installed in con-
spicuously marked approved locaiions.

(¢) A survival kit, appropriately equipped for
the route to be flown, shall be attached to each
required life raft.

42 24b—-1  Survival kit for overwoter opera-
tions (FAA policies which apply to sec. 42.24b).
Survival kits containing the materials listed
below will be approved by the Administrator.
T'o obtain approval to use survival kits which
do not contain such materials, application must
be made through the local FAA inspector hav-
ing certificate responsibility.

(8) General. When the type of operation
requires more than one class of equipment, it
will not be necessary to carry more than one
supply of items duplicated in another list.

1 canopy (for sail, sunshade, or for
rain catcher),

1 liferaft repair kit.

1 bailing bucket.

1 signaling mirror.

1 police whistle.

1 raft knife,

1 CO, bottle for emergency inflation.

1 inflation pump.

2 oars.

1 75-foot retaining line.

1 magnetic compsass.

1 pyrotechnic pistol and 6 cartridges.

2-day supply of emergency food ration
for each person.

1 sea water desalting kit for each 2
persons the raft is authorized to
carry, or 2 pints of water per
person.

1 fishing kit.

1 book on survival appropriate for
area.

(Published in 14 F. R, 7034, Nov. 22, 1949, effective
upon publication; amended effective June 15, 1957.)
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42.24¢ Emergency evacuation eq uip-
ment.

(a) Means for emergency evacuation.
After August 31, 1957, on all passenger-
carrying airplanes, at all emergency exits which
are more than 6 feet from the gronnd with the
airplane on the ground and with the landing
gear extended, means shall be provided to assist
the occupants in descending from the airplane.
At floor level exits approved as emergency exits,
such means shall be a chunte or equivalent
device suitable for the rapid evacuation of
passengers. During flight time this means
shall be in a position for ready use: Provided,
That the requirements of this paragraph do not
apply to emergency exits over the wing where
the greatest distance from the lower sill of the
exit to the wing surface does not exceed 36
inches.

{b) Interior emergency exit markings.

(1) After May 31, 1957, all passenger
emergency exits of large aircraft, their means of
access, and their means of opening shall he
marked conspicuously. The identity and loca-
tion of emergency exits shall be recognizable
from a distance equal to the width of the cahin.

The location of the emergency exit operating

handle and the instructions for opening shall be
marked on or adjacent to the emergency exit and
shall be readable from a distance of 30 inches by
a person with normal eyesight.

[(2) In.all large passenger-carrying air-
planes, a source or sources of light with an
energy supply independent of the main lighting
system shall be installed to illuminate all pas-
sehger emergency exit markings. Such lights
shall be designed to function automatically in
a crash landing and to continue to function
thereafter, and shall also be operable man-
uaily, or shall be designed only for manual
operation and also to continue to function fol-
lowing a crash landing. When such lights re-
quire arming of the system to function amto-
matically, the system shall be armed prior to
each takeoff and landing. When such lights
require manual operation to function, they shall
be turned on prior to each takeoff and landing.

[(Amendment 4239, published in 27 F.R. 1453, Feb.
16, 1962, effective Mar. 20, 1962.)}
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42.25 Cockpit check list. The air carrier
shall provide for each type of aircraft a cockpit
check list adapted to each operation in which
the aircraft is to be utilized. The check list
shall be installed in a readily accessible location
in the cockpit of each aircraft and shall be used
by the flight crew.

42.25-1 Cockpit checklist (FAA policies
which apply to sec. £2.25).

(a) The cockpit checklist shall be legible
during hours of daylight and darkness under
the light conditions of the ecockpit.

(b} Checklists developed by the manu-
facturer, military services, or the operator will
be considered satisfactory, providing the fol-
lowing steps are covered:

Prior to starting engines.
Prior to takeoff.
Cruising.

Prior to landing.
Powerplant emergencies.
After landing.

Stopping engines.

(¢} It is recommended that in all multi-
engine equipment & one-engine inoperative
checklist be available in cockpit for pilot
reference after encountering difficulty which
may cause one or Iore engines to become in-
operative, It is further recommended that all
aircraft having retractable gear and flaps also
have checklists prepared for emergency use in
event of failure,

(Publistied in 14 F. R. 7085, Nov. 22, 1949, effective
upon publication.)

42.25-2 Minimum standerd cockpit check-
list (FAA policies which apply to sec. 42.25).
The following checklist using general terms will
be considered as the minimum standard check
list for compliance with the foregoing require-
ments in irregular air carrier operations. Those
items not applicable to the aireraft being oper-
ated may be deleted and the order of arrange-
ment of the individual items is left to the air
carrier. The ‘checklist shall include all ap-
plicable items, but will not necessarily be
limited thereto.

PRIOR TO STARTING ENGINE

Fuel system.:
Quantity—checked.
Proper tank selection—checked.

(Rev. 4/1/62)
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Mixtures—as required.

Fuel booster pumps—as required.

Crossfeeds—as required.
Hydraulic system:®

Brakes—set.

Electrical system:
Battery switch—proper position.

PRIOR TO TAKEOFF

Weight and balanece:
Pilot is aware of weight and takeoff limita-
tions.

Fuel System:
Quantity—rechecked.
Proper tank selection—rechecked.
Mixtures—takeoff position.
Fuel booster pumps—as reguired.
Crossfeed—as required.
Bydraulic system:*
Hydraulic  pressures and
checked.
Brakes—checked.
Hydraulic selector valves—checked.

quantity—

Anti-iing and de-icing equipment.: ®
Checked and set.

Electrical system:
Battery switch-—proper position.
Invertors—as required.
Ignition—checked.
Generators—checked.
Radio—checked.

Powerplants and propellers:®
Propellers—checked and set
position.
All engines—checked for proper functioning
and required power.
Superchargers—checked and set in proper
takeofl position.

in take-off

Heaters:
Checked and set.

Instruments—engine:
Oil—quantity, temperature and pressure—
normal for takeoff.
Fuel pressure—mormal for takeoff.
Carburetor temperature—checked.
Cylinder head temperature—checked.

® Items thus marked will be double checked, such as by challenge and
response, of positively checked, such as by 8 mechanieal method.
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Instruments—flight:
Static and vacuum seleectors—checked.
Directional gyro—set.
Altimeter—set.
Horizon—uncaged.
Turn and bank—checked.
Clock—set.

Pressurization:®
Checked.

Flaps:®
Wing flaps—takeoff position.
Cowl flaps—takeoff position.
Controls:*
Auto pilot—off.
Trim tabs—set for takeoff,
Gust locks—off.
Free and tested through full limit of travel.

PRIOR TO LANDING

Fuel system:’
Proper tank selection—checked.
Mixtures—landing position,
Fuel booster pumps—as required.
Cross feads—as required.
Weight and balance:
Maximum landing gross weight—checked
Hydraulic system:?
Hydraulic pressure—checked.
Brakes—checked and off.
Hydraulic selector valves—checked.
Anti-ieing and de-icing equipment:”
Checked.
Powerplants and propellers:’
Propellers—as required.
Superchargers—as required.
Manual reverse pitch actuator or indica-
tor “—checked.

Heaters:’
Checked.

Instruments:
Static and vacuum selectors—checked.
Altimeter—set.
Directional gyro—set.

Pressurization:’
Checked.

" Iems thus marked will be checked by one pilot calling out the item
to be checked and then performing the operation with the other pilot
observing the sction or making a momentary visual check after the
operation is completed.
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Controls:

Autopilot—off.

Trim tabs—asdesired.
Landing gear:®

Down and locked—checked.
Flaps:®

Wing flaps—as desired.

Cowl flaps—as desired.

POWERPLANT EMERGENCIES

Fuel system:
Mixtures—idle cutoff on dead engine; re-
quired position on all others.
Fuel-selector valve: dead engine—off.
Fuel-booster pumps: dead engine—off.
Cross feeds—as required.
Throttle: dead engine—closed.

Hydraulic system.:

Hydraulic selector valve—set on proper
engine.

Hydraulic pressures—checked.

Flectrical system:

Brakes—checked.

Ignition: off—dead engine.

Generators: off-—dead engine.

Powerplants and propellers:

Propellers—Low revolutions per minute and
feathered on dead engine—set as required
on all live engines.

Engines—All live engines set for proper
functioning and required power,

Superchargers—checked and set in proper
position,

Heaters:
Checked and set in safe operation position.

Instruments:
Engine—oil temperature and pressure checked.
Engine—fuel supply and pressure checked.
Carburetor—temperature checked.
Cylinder head—temperature checked.

Flight instruments:
Checked and reset if necessary.

Pressurization:
Checked.

(Published in 14 F. R. 7035, Nov. 22, 1949, effective
upon publication; amended in 17 F. R. 9132, Oct. 15,
1952, effective Oct. 31, 1952.)

¥ See tootnote 6, page 17.
¥ See footnote 7, page 17.
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42.26 Supplemental oxygen; reciprocat-
ing-engine-powered airplanes. Except where
supplemental oxygen is provided in accord-
ance with the requirements of section 42.27,
supplemental oxygen shall be furnished and
used as set forth in paragraphs (a) and (b} of this
section. The amount of supplemental oxygen
required for a particular operation to comply
with the rules in this pari skall be determined
on the basis of flight altitudes and flight duration
congistent with the operating procedures estab-
lished for each such operation and route. As
used in the oxygen requirements hereinafter set
forth, ‘‘altitude’’ shall mean the pressure alti-
tude corresponding with the pressure in the
cabin of the airplane, and ““flight altitude’’ shall
mean the altitude above sea level at which the
airplane is operated.

(a) Crew members,

(1) At altitudes ahove 10,000 feet to and
including 12,000 feet oxygen shall be provided
for, and used by, each member of the flight
crew on flight deck duty, and provided for all
other crew members, during the portion of the
flight in excess of 30 minutes within this range
of altitudes.

(2) At altitudes above 12,000 feet oxygen
shall be provided for, and used by, each mem-
ber of the flight crew on fight deck duty, and
provided for all other crew members, during the
entire flight time at such altitudes.

{b) Passengers. Each air carrier shall pro-
vide a supply of oxygen for passenger safety as
approved by the Administrator in accordance
with the following standards:

(1) For flights of over 30-minnte duration
at altitudes ahove 8,000 feet to and including
14,000 feet, a supply of oxygen sufficient to
furnish oxygen for 30 minutes to 10 percent of
the number of passengers carried shall be
required.

(2) For flights at altitudes above 14,000
feet to and including 15,000 feet, a supply of
oxygen sufficient to provide oxygen for the dura-
tion of the flight at such altitudes for 30 percent
of the number of passengers ecarried shall
generally be considered adequate.

(3) For flights at altitudes above 15,000
feet, a supply of oxygen sufficient o provide
oxygen for each passenger carried during the

entire flight at such altitudes shall be required.
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42.26-1 Supplemental oxygen for erew mem-
bers (FAA interpretations which apply to sec.
48.26 (a) (1)).

(a) The phrase, “during the portion of flight in
excess of 30 minutes within this range of alti-
tudes’” applies to all crew members including the
flight crew members on flight-deck duty, Thus,
oxygen is required to be provided for, and used
by, each member of the flight crew on flight-
deck duty only during the portion of the flight
in excess of 30 minutes within this range of
altitudes,

{b) The words “and used by’’ mean continu-
ous use of the oxygen by a crew member during
the required periods, except when it is necessary
for the crew member to remova the oxygen mask
in connection with his regular duties.

(Published in 19 F. R. 549, Feb. 2, 1954, effective

Feb, 15, 1954; amended in 21 F, R. 5437, July 20, 1956,
effective July 31, 1956.)

42.26-2 Oxygen requirements for standby
crew members (FAA interpretations which apply
to see. 42.26 (a)). Standby crew members who
are on call or are definitely going to have flight-
deck duty prior to the completion of a flight
must be provided with the same amount of
supplemental oxygen as that provided for erew
members on duty other than on flight-deck
duty. However, if the standby crew members
are not on call and will not be on flight-deck
duty during the remainder of the flicht, they
must be considered as passengers with regard
to supplemental oxygen.

(Published in 19 F. R. 549, Feb. 2, 1954, effective
Feb. 15, 1954.)

42.26-3 Operating instructions (FAA policies
which apply to sec. 42.26). Operating instruc-
tions appropriate to the type of system and
masks installed should be provided for the flight
crew in the appropriate air carrier manual.
These operating mstruetions should contain a
graph or a table which will show the duration
of the oxygen supply for the various bottle
pressures and pressure altitudes.

(Published in 19 F. R. 549, Feb. 2, 1954, effective
Feb. 15, 1954.)

42.26-4 Oxygen requirements for jump-seat
occupant {FAA policies which apply to sec.
42.26). When the jump seat is occupied by a
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check pilot, & crew member, or a flight crew
member, as defined by section 42.1 (a) (7), (8),
and (13) respectively, oxygen should be pro-
vided in accordance with the reguirements of
section 42.26. The provision of oxygen at the
jump seat location may be accomplished either
by a portable oxygen unit or an outlet in a
fixed system.

(Published in 19 F. R. 549, Feb. 2, 1954, effective
Feb. 15, 1954.) '

42265 Oxygen requirements for infants in
arms (FAA policies which apply to sec. 42.26
(5)). Provisions should be made for adminis-
tering oxygen to infants in armg and additional
oxygen should be carried whenever an unusually
large number of infants is carried. This addi-
tional oxygen is needed only when there is a
passenger or infant for each seat position and
the number of infants not provided for exceeds
50 percent of the seat positions. Acceptable
methods of administering the oxygen to infants
and now used by many operators are: (1) a
disposable plastic mask which can be fitted to
the face; {2) an infant size BLB oro-nasal mask
and (3) semirigid paper cups, specifically re-
served for the purpose, which can be fitted over
the infant’s nose and mouth, with a hole
punched through the bottom through which
an oxygen tube or & Y-connector can be in-
serted. Any other acceptable method may also
be used.

(Published in 19 F. R. 549, Feb. 2, 1954, effective
Feb. 15, 1954.)

42.26-6 Ozygen requirements for clinical
purposes (FAA policies which apply fo sec.
42.26 (b)). The regulations do not require that
oxvgen be provided for clinical purposes; hence,
if the air carrier believes that such oxygen is
to be desired, he should provide oxygen for
this purpose. It is suggested that portable
units of any size the air carrier desires be used
for this purpose in order that the minimum
supply required for supplementary breathing
purposes will be preserved. If, however, the
operator wishes to use a common source of
supply for the oxygen required by the regula-
tions and for clinical purposes, he may do so if
he provides an amount of oxygen sufficiently
greater than that required by the regulations.
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A quantity of 300 liters STPD would probably
be considered ss satisfying reasonable needs.

(Published in 19 F. R. 549, Feb. 2, 1954, effective
Feb, 15, 1954,)

42.26-T Supplemental oxygen for suste-
nance; turbine-powered airplanes. '

(a} General. Prior to November 30, 1959,
turbine-powered airpianes shali comply with
the provisions of section 42.26 or, alternatively,
with the provisions of this section except that
effective November 30, 1959, all turbine-
powered airplanes shall comply with the pro-
visions of this section. Sustaining oxygen and
dispensing equipment shall be furnished by
the air carrier for use as set forth in this sec-
tion. The amount of oxygen provided shall
be at least that quantity which will be necessary
to comply with paragraphs (b) and {c) of this
section. As used in the oxygen requirements
hereinafter set forth, “cabin pressure altitude”
shall mean the pressure altitude corresponding
with the pressure in the cabin of the airplane,
and “flight altitude” shall mean the altitude
abhove sea level at which the airplane is oper-
ated; for airplanes not equipped with pres-
surized cabins, “cabin pressure altitude” and
“flight altitnde” shall be considered identical.
The amount of sustaining and first-aid oxygen
required for a particular operation to comply
with the rules in this part shall be determined
on the basis of cabin pressure altitudes and
flight duration consistent with the operating
procedures established for each such operation
and route. The requirements for airplanes
with pressurized cabins shall be determined
on the bhasis of cabin pressure altitude and
the assumption that a cabin pressurization
failure will occur at that altitude or point of
flight which is most critical from the stand-
point of oxygen need, and that after such
failure the airplane will descend in accordance
with the emergency procedures specified in
the Airplane Flight Manual without exceeding
its operating limitations to a flight altitude
that will permit successful termination of the
flight. Following such a failure the cabin
pressure altitude shall be considered to be
the same as the flight altitude unless it can
be shown that no probable failure of the cabin
or pressurization equipment will result in a
cabin pressure altitude equal to the flight
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altitude, under which circumstances the maxi-
mum cabin pressure altitude attained may be
used as a basis for certification and/or deter-
mination of oxygen supply.

(b) Crew members. A supply of oxygen
for crew members shall be provided in ac-
cordance with the following requirements:

(1) At cabin pressure altitudes above
10,000 feet to and including 12,000 feet, oxygen
shall be provided for and used by each member
of the flight crew on flight deck duty and
provided for all other crew members during
the portion of the flight in excess of 30 minutes
within this range of altitudes.

(2) At cabin pressure altitudes above
12,000 feet, oxygen shall be provided for and
used by each member of the flight crew on
flight deck duty and provided for all other
crew members during the entire flight at
such altitudes.

(c) Passengers. A supply of oxygen for
passengers shall be provided in accordance
with the following requirements:

{1) For flights at cabin pressure altitudes
above 10,000 feet to and including 14,000
feet, oxygen shall be provided for the duration
of flight in excess of 30 minutes for 10 percent
of the number of passengers carried.

(2) For flights at cabin pressure altitudes
above 14,000 feet to and including 15,000
feet, oxygen shall be provided for the duration
of flight at such altitude for 30 percent of the
number of passengers carried.

{3) For flights at cabin pressure altitudes
above 15,000 feet, oxygen shall be provided
for each occupant carried for the duration of
flight at such altitude.

42.27 Supplemental oxpgen require-
ments for pressurized cabin «airplanes;
reciprocating-engine-powered  airplanes.
When operating pressurized cabin airplanes,
the air carrier shall so equip such airplanes as
to permit compliance with the following require-
ments in the event of cabin pressurization fail-
ure,

(a) For crew members. When operating
such airplanes at flight altitudes above 10,000
feet, the air carrier shall provide sufficient
oxygen for all crew members for the duration
of the flight at such altitudes: Provided, That
not less than a two-hour supply of oxygen shall
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be provided for the flight crew members on
flight deck duty. The oxygen supply required
by sec. 42.29 may be considered in determining
the supplemental breathing supply required for
flight crew members on flight deck duty in the
event of cabin pressurization failure.

(b} For passengers. When operating such
airplanes at flight altitudes above 8,000 feet,
the air carrier shall provide the following
amounts of oxygen:

(1) When an airplane is not flown at a
flight altitude of over 25,000 feet, a supply of
oxygen sufficient to furnish oxygen for 30 min-
utes to 10 percent of the number of passengers
carried shall be considered adequate, if at any
point along the route to be flown the airplane
can safely descend to a flight altitude of 14,000
feet or less within 4 minutes.

(2) In the event that such airplane cannot
descend to a flight altitude of 14,000 feet or less
within 4 minutes, the following supply of oxygen
shall be provided: ‘

{i) For the duration of the flight in excess
of 4 minutes at flight altitudes above 15,000
feet, a supply sufficient to comply with sec.
42,26 (b) (3);

(ii} For the duration of the flight at
flight altitudes above 14,000 feet to and in-
cluding 15,000 feet, a supply sufficeint to comply
with sec 42,26 (b) (2); and

(iii} For flight at flight altitudes above
8,000 feet to and including 14,000 feet, a supply
sufficient to furnish oxygen for 30 minutes to 10
percent of the number of passengers carried.

{3) When an airplane is flown at a flight
altitude above 25,000 feet, sufficient oxygen
shall be furnished in accordance with the fol-
lowing requirements to permit the airplane to
descend to an appropriate flight altitude at
which the flight can be safely conducted. Suffi-
cient oxygen shall be furnished to provide oxy-
gen for 30 minutes to 10 percent of the number
of passengers carried for the duration of the
flight above 8,000 feet to and including 14,000
feet and to permit compliance with sec. 42.26
{b) (2) and (3) for flight above 14,000 feet.

(¢) For purposes of this section it shall be
assumed that the cabin pressurization failure
wilt occur at a time during flight which is critical
from the standpoint of oxygen need and that
after such failure the airplane will descend,

IRREGULAR AIR CARRIER AND OFF-ROUTE RULES 21

without exceeding its normal operating limi-
tations, to flight altitudes permitting safe
flight with respect to terrain clearance.

4227-1 Compulation of supply for crew
members in pressurized cabin aircraft (FAA
policies which apply to sec. 42.27 (a)).

(a) Cabin altitudes less than 10,000 feet.
When a pressurized cabin aireraft is certificated
to fly with & cabin pressure altitude no greater
than 10,000 feet, only the supply of oxygen
stipulated by section 42.27 (a) need be pro-
vided for crew members, In determining this
supply the following policies should be con-
sidered:

(1) The supply of oxygen which should be
provided for all crew members for the dura-
tion of the flight should be computed on the
bagis of the cabin pressure altitude which would
exist after cabin depressurization has occurred
and the aircraft has descended to the altitude
which would permit safe flight with respect to
terrain clearsnce. (See sec. 42.27 (¢).)

(2) The operator may use the supply fur-
nished for protective breathing purposes (ses
sec. 42.29) for compliance with the 2-hour re-
quiretnent for supplementary breathing oxygen.
For example, the 300-liters STPD supply per
flicht crew member which is the protective
bresthing supply when demand (or diluter-
demand) systems are used, will provide a
2-hour supplementary breathing supply for one
flight crew member at 20,000 feet, so that both
the minimum 2-hour supplementary breathing
requirement and the protective breathing re-
quirement would be fulfilled under most emer-
gency conditions resulting from loss of eabin
pressure or from contamination of eabin air
with smoke or poisonous gases,

(b) Cabin altitudes greater than 10,000 feet,
When operating a pressurized cabin aireraft
which is certificated to fly with a ecabin pressure
altitude greater than 10,000 feet, a supply of
oxygen for crew members computed on the
basig of the requirements of section 42.26 (a)
should be provided.

(1) The oxygen supply required for pro-
tective breathing purposes, as defined in section
42.29, should be provided in addition to the
above supply for the flight erew members on
flight deck duty. This emergency supply may
be used in the event of cabin pressurization
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failure. In the event that operations occur
over terrain which require flights of such dura-
tion and altitude as to use up the emergency
oxygen supplied either for protective breathing
purposes or for the two hour supply following
pressurization failure, the supply should be in-
creased to provide for this difference, com-
puting it for crew members on the basis of
section 42.27 (a).

(2) To provide oxygen for crew members
other than the flight crew members on flight
deck duty in the event of cabin pressurization
failure, a supply of oxygen in addition to the
supplies mentioned above should be provided
in accordance with the requirements of section
42.27 (a) except that the total supply for these
other crew members need not exceed that pro-
vided on the basis of section 42,26 (a) for cabin
pressure altitudes in excess of 10,000 feet plus
an additional supply necessary to satisfy the
increased oxygen flow which might be needed
following a pressurization failure; this supple-
ment to the section 42.26 (a) supply should be
based on the duration of flight at the altitudes
which would permit safe flight with respect to
terrain clearance.

(3) During normal operation at cabin
pressure altitudes above 10,000 feet oxygen
should be used by each member of the flight
crew on flight-deck duty for the duration of
the flight in excess of 30 minutes at the cabin
pressure altitudes between 10,000 and 12,000
feet and for the duration of the flight at cabin
pressure altitudes in excess of 12,000 feet. In
the event of the loss of cabin pressurization,
oxygen should continue to be used by the flight
crew members on flight-deck duty for the dura-
tion of the flight at cabin pressure altitudes
greater than 10,000 feet. All other crew mem-
bers may use oxygen according to their individ-
ual needs.

(Published in 19 F. R. 549, Feh. 2, 1954, effective
Feb. 15, 1954.)

42.27-2 (Computation of supply for pas-
sgngers in  pressurized cabin aireraft (FAA
policies which apply to sec. 42.27(h)).

(a) Cabin oltitudes less than 10,000 feet.
When a pressurized cabin aircraft is certificated
to fly with a cabin pressure altitude no greater
than 10,000 feet, only the supply of oxygen
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stipulated by section 42.26 (b) need be provided
for passengers. In determining this supply
the following policies should be considered:

(1) The altitude which should be used in
computing the supply of oxygen required by
this section should be the altitude to which the
aircraft would descend following & cabin
pressurization failure, considering terrain clear-
ance and operation limitations,

(2) Relative to section 42.27 (b) (1) and
(2), no oxygen need be provided for the first
four minutes following a cabin pressurization
failure.

(b} Cabin altitudes greater han 10,000 feet.
When a pressurized cabin aircraft is certificated
to fly with a cabin pressure altitude greater
than 10,000 feet, the following policies should
be considered: When the cabin pressure altitude
is above 10,000 feet to and including 14,000
feet, sufficient oxygen shall be provided for 10
percent of the number of passengers for the
duration of flight between such cabin pressure
eltitudes. When the cabin pressure altitude
is above 14,000 feet to and including 15,000
feet, sufficient oxygen shall be provided for 30
percent of the number of passengers for the
duration of flight between such cabin pressure
altitudes. When the cabin pressure altitude
is above 15,000 feet, sufficient oxygen shall be
provided for each passenger for the duration of
flight above such a cabin pressure altitude.
In addition to the above supply of oxygen, in
order to provide for loss of cabin pressure, the
supplementary oxygen required by whatever
portions of section 42.27 (b) are applicable,
shall be provided except that in no ease will it
be necessary to furnish a supply of oxygen in
excess of that necessary to supply oxygen to
100 percent of the passengers for the maximum
possible duration of flight at the maximum cabin
altitude which could be attained under either
of the norma) operating or emergency conditions
whichever is greater.

{Published in 19 F. R. 540, Feb. 2, 1954, effective
Feb. 15, 1954.)

42.27-3 Ozygen requirements for clinical
purposes (FAA policies which apply to sec. 42.87
(8)). The regulations do not require that oxy-
gen be provided for clinical purposes; hence, if
the air carrier believes that such oxygen is to
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be desired, he should provide oxygen for this
purpose. It is suggested that portable units
of any size the air carrier desireés be used for
this purpose in order that the minimum supply
required for supplementary breathing purposes
will be preserved. If, however, the opcrator
wishes to use & common source of supply for
the oxygen required by the regulations and
for clinical purposes, he may do so if he pro-
vides an amount of oxygen sufficiently greater
than that required by the regulations. It is
suggested that & quantity of 300 liters may be
considered as satisfying reasonable needs.

(Published in 19 F, R, 549, Feb, 2, 1854, effective
Feb. 15, 1954.)

42.274 Ozxygen regquirements for infants-in-
arms (FAA policies which apply to see. 42.26
(0)). Provisions should be made for adminis-
tering oxygen to infants-in-arms and additional
oxygen should be carried whenever an unusually
large number of infants is carried. This addi-
tional oxygen is needed only when there is a
passenger or infant for each seat position and
the number of infants not provided for exceeds
50 percent of the seat positions. Acceptable
methods of administering the oxygen to infants
and now used by many operators are: (&) a
disposable plastic mask which can be fitted
to the face; (b) an infant size BLLB oro-nasal
mask and (¢) semirigid papercups, specifically
reserved for the purpose, which ecan be fitted
over the infant's nose and mouth, with a hole
punched through the bottom through which an
oxygen tube or & Y-connector can be ingerted.
Any other acceptable method may also be
used.

(Published in 19 F. R. 549, Feb. 2, 1954, effective
Feb. 15, 1954.)

42.27-T Supplemental oxygen for emer-
gency descent and for first aid; turbine-
powered airplanes with pressurized cabins.

{a) General. Prior to November 30, 1959,
turbine-powered airplanes with pressurized
cabins shall comply with the provisions of sec-
tion 42.27, with the additional requirement that,
when operating at flight altiiudes above 25,000
feet, all flight crewmembers on flight deck
shall be provided with oxygen masks, con-
nected to appropriate supply terminals, which
shall be immediately available for use; or,

(Rev. 3/15/61)
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alternatively, with the provisions of this section
except that effective November 30, 1959, all
such turbine-powered airplanes shall comply
with the provisions of this section. When
operating pressurized cabin airplanes, the air
carrier shall furnish oxygen and dispensing
equipment necessary to permil compliance with
the requirements set forth in this section in the
event of cabin pressurization failure.

(b) Crewmembers. When operating at
flight altitudes above 10,000 feet, oxygen shall
be provided to permit compliance with section
42.26-T except that not less than a 2-hour
supply shall be provided for the flight crew-
members on flight deck duty. The oxygen re-
quired by section 42.29 may be included in
determining the supply required for flight crew-
members on flight deck duty in the event of
cabin pressurization failure.

(c) Use of oxygen masks by flight crew-
members.

[(1) When operating above flight level
250, each flight crewmember on flight deck
duty shall be provided with an oxygen mask
so designed that it is capable of being rapidly
placed on the face from its ready position,
propetly secured, sealed, and supplying oxygen
upon demand; and so designed that upon com-
pletion of the donning action the oxygen mask
does not prevent the flight crewmember from
being able immediately to communicate with
other crewmembers over the airplane inter-
communication system. When not being nsed
above flight level 250, the oxygen mask shall
be kept at all times in a condition for ready
use and so located as to be within the immediate
reach at all times of the flight crewmember
while at his duty station.

[(2) When operating above flight level
250, one pilot at the controls of the airplane
shall at all times wear and use an oxygen mask
gsecured, sealed, and supplying oxygen: Pro-
vided, That the one pilot need not wear and
use an oxygen mask while at or below flight
level 350 if each flight crewmember on flight
deck duty is provided with a quick-donning
type of oxygen mask which the air carrier has
demonstrated to the satisfaction of a repre-
sentative of the Administrator is capable of
being placed on the face from its ready posi-
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tion, properly secured, sealed, and supplying
oxygen upon demand, with one hand and within
5 seconds. The air carrier shall also demon-
strate that the donning of the mask can be
accomplished without disturbing eyeglasses
and without delaying the flight crewmember
from proceeding with his assigned emergency
duties. Upon completion of the donning ac-
tion, the oxygen mask shall not p.event the
flight crewmember from being able immedi-
ately to communicate with other crewmembers
over the airplane intercommunication system.

[(3) Notwithstanding the provisions in
subparagraph (2) of this paragraph, when oper-
ating above flight level 250, if at any time it
ig necessary for one pilot to leave his station
at the controls of the airplane for any reason,
the remaining pilot at ithe controls shall don
and use his oxygen mask until the other pilot
has returned to his duty station.

[(4) Prior to takeoff of a flight, each flight
crewmember shall personally preflight his oxy-
gen equipment to insure that the oxygen mask
is functioning, fitted properly, connected 1o
appropriate supply terminals, and that the
oxygen supply and pressure is adequate for use.]

{Amendment 42-25, published in 24 F.R, 9840, Dec.
8, 1959, effective Nov. 30, 195%; Amendment 42-27,
published in 25 F.R. 799, Jan. 30, 1960, effective Feh.

1, 1960; [Amendment 42-31, published in 26 F.R.
1058, Feb, 8, 1961 eflective Mar. 3, 1961.)]

(d) Use of portable oxygen equipment by
cabin attendanits. Portable oxygen equip-
ment of not less than a 15-minute oxygen supply
shall be carried by each attendant during the
entire time flight is conducted above 25,000 feet
flight altitude, unless it is shown that sufficient
portable oxygen units equipped with masks
or spare outlets and masks are distribuied
throughout the cabin to insure immediate avail-
ability of axygen to the cabin attendants regard-
less of their location at the time of cabin
depressurization.

(e) Passenger cabin occupanis. When
operating at flight altitudes ahbove 10,000 feet,
the following supply of oxygen shall be provided
for the use of passenger cabin occupants:

(1) When an airplane is certificated to
operate at flight altitudes to and including
25,000 feet, and if at any point along the route
to be flown the airplane can descend safely to a
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flight altitude of 14,000 feet or less within 4
minntes, oxygen shall he available at the rate
prescribed by this part for a 30-minute period
for not less than 10 percent of the number of
passenger cabin occupants carried.

(2) When an airplane is operated at flight
altitndes to and including 25,000 feet and can-
not descend safely to a flight aliitude of 14,000
feet within 4 minutes, or when an airplane is
operated at flight altitudes above 25,000 feet,
oxygen shall be available at the rate prescribed
by this. part for not less than 10 percent of the
number of passenger cabin occupants carried
for the duration of flight following cabin de-
pressurization at cabin pressure aliitudes above
10,000 feet to and including 14,000 feet and, as
applicable, to permit compliance with section
42.26-T (b) (2) and (3), except that not less
than a 10-minute supply for all passenger cabin
occupants shall be provided.

(3) For first-aid treatment of occupants
who for physiological reasons might require
undiluted oxygen following descent from cahin
pressure altitndes above 25,000 feet, a supply
of oxygen in accordance with the requirements
of section 4b.651(h)(4) (see section 42.28) shall
bhe provided for 2 percent of the occupants for
the duration of flight fellowing cabin depres-
surization at cabin pressure altitudes above
8,000 feet, but in no case to less than one person.
An appropriate number of acceptable dispensing
units, but in no case less than 2, shall be pro-
vided. Means shall be provided to enable the
cabin attendants to use this supply.

{f) Passenger briefing. Before flight is
conducted above 25,000 feet, a crewmember
shall give instructions and demonstratlions to
the passengers sufficient to insure that all
passengers are adequaiely informed regarding
the location and operation of the oxygen-dis-
pensing equipment and the necessity of using
oxygen in the event of cabin depressurization.

42,28 Equipment siandards.

{a} Reciprocating-engine-powered air-
planes. The oxygen apparatus, the minimum
rates of oxygen flow, and the supply of oxygen
necessary to comply with the requirements of
section 42.26 shall meet the standards estab-
lished in section 4b.651 of this subchapter
effective July 20, 1950: Provided, That where

(Rev. 3/15/61)
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full compliance with such standards is found
by the Administrator to be impracticable, he
may authorize such changes in these standards
as he finds will provide an equivalent level of
safety.

(b) Turbine-powered airplanes. Prior to
November 30, 1959, turbine-powered airplanes
shall comply with the provisions of paragraph
(a) of this section or, alternatively, with the
provisions of this paragraph except that effec-
tive Novemher 30, 1959, all furbine-powered
airplanes shall comply with the provisions of
this paragraph. The oxygen apparatus, the
minimum rate of oxygen flow, and the supply
of oxygen to comply with the requirements of
sections 42.26-T and 42.27-T shall meet the
gtandards established in section 4b.651 of this
subchapter effective Septemhber 1, 1958:
Provided, That where full compliance with
such standards is found by the Administraior
to be impracticable, he may authorize such
changes in these standards as he finds will
provide an equivalent level of safety.

(Rev. 3/15/61)
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42,29 Proteclive breathing equipment
for the flight crew,

(a) Pressurized cabin airplanes. Each
required flight crewmembher on flight deck
duty shafl have easily available at his station
protective breathing equipment covering the
eyes, nose, and mouth, or the nose and mouth,
where accessory equipment is provided to pro-
tect the eyes, to protect him from the effects of
smoke, carbon dioxide, and other harmful gases.

(1) Not less than a 300-liter STPD supply
of oxygen for each required flight crewmember
on flight deck duty shall be provided for this
purpose.

{b) Nonpressurized cabin airplanes.
The requirementis stated in paragraph (a) of
this section shall apply to nhenpressurized cabin
airplanes, if the Administrator finds that it is
possible to obtain a dangerous concentration of
smoke, carbon dioxide, or other harmful gases
in the flight crew compartments in any attitude
of flight which might occur when the aircraft is
flown in accordance with either the normal or
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emergency procedures approved by the Ad-
ministrator.

42.29-1 Protective breathing equipment and
installation (FAA policies which apply to see.
42.259). Protective breathing cquipment for
the flight crew and its installation should
comply with sections 4b.651-1 and 4b.651-2.

(Published in 15 F. R. 8924, Dec. 15, 1950, effective
Jan. 1, 1951.)

42.20-2  Reguirement of protective breathing
equipment in nonpressurized cebin wirplanes
(FAA rules which apply to sec. 42.25(h)).
Protective breathing equipment for the flight
crew shall be required in nonpressurized cabin
aircraft having built-in carbon dioxide fire-
extinguisher systems in fuselage compartments
(for example, cargo or combustion heater com-
partments); except that protective breathing
gquipment will not be required where:

{a) Not more than & pounds of carbon diox-
ide will be discharged into any one such com-

partment in accordance with established fire

control procedures, or

(b} The carbon dioxide concentration at the
flight crew stations has been determined in
accordance with section 4b.484-1 of this sub-
chapter (i. e, the Civil Air Regulations) and
found to be less than 3 percent by volume
(corrected to standard sea-level conditions}.

(Published in 15 F. R, 8924, Dec. 15, 1950, effective
Jan. 1, 1951.)

Maintenance Requirements

42.30 General. No person shall operate
an aircraft which is not in an airworthy condi-
tion. All inspections, repairs, alterations, and
maintenance shall be performed in accordance
with Part 18 of this subchapter, and with the
maintenance manunal when required by sec.
42.32 (d).

42.30-1 General (FAA polictes which apply
to sec. 42.30).

(a) It is the operator’s responsibility to
maintain all aircraft in an airworthy condition
at all times when operated in irregular air
carrier operation.

(b) All maintenance, repairs, overhauls, and
alterations shall be accomplished under the
supervision of a certificated airman holding the
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appropriate mechanical rating for the work
involved.

(¢) All repairs, overhauls, and alterations
shall be in accordance with materials, proce-
dures, and standards set forth in Part 18 of this
subchapter (i, e. the Civil Air Regulations)
using proper equipment and tools for the type
of work involved.

(d) FAA Airworthiness Directives and manu-
facturers’ manuals, directives, bulletins, and
notes shall be complied with as directed.

(e) Large aircraft must be maintained in
accordance with the time lNmitations and
maintenance schedules prescribed in the ap-
proved maintenance manual and the applicable
regulations in this subchapter (i. e. the Civil
Air Regulations).

(f) No engine or other major component
which has not been maintained in accordance
with the maintenance manual shall be installed
in & large aircraft unless such engine or com-
ponent is shown to be in an airworthy condi-
tion, and that it complies with current Air-
worthiness Directives. This may be accom-
plished by showing (1} that the engine or com-
ponent is new and of current manufacture,
{2} has been overhauled within the last 90
days by a certificated repair agency holding
appropriate ratings, or (3) by disassembly to
the extent necessary {or the sssigned agent to
determine the airworthiness and extent of com-
pliance with Airworthiness Directives and man-
ufacturers’ service bulleting.

{g) Small aireraft must be maintained in
accordance with the provisions of the applicable
regulations in this subchapter (i. e. the Civil
Air Regulations}) and the manufacturer’s rec-
ommendations, No aircraft will be dispatched
on any flight during which the aireraft may
exceed any prescribed Inaintensnce time
limitations.

(Published in 14 F. R. 7035, Nov. 22, 1949, effective
upen publieation.)

42.31 Inspections and maintenance.

{(a) Aircraft shall be given a preflight check
to determine compliance with section 42.51 (e)
and, in additien, shall meet the following re-
quirements: ‘

(1) Large aircraft shall be maintained and
inspected in accordance with a continuous
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maintenance and inspection system as provided
for in the maintenance manual.

{2) Small aircraft shall be inspected in
accordance with the imspection provisions of
Part 43 of this subchapter.

(b} A reeord shall be carried in the aircraft
at all times showing that the latest inspections
required by paragraph (a) of this section have
been accomplished, except such record may be
kept at the principal operations base when
the aircraft is maintained and inspected as
provided in paragraph (a) (1) of this section.

42.31-1 Inspection and maintenance—large
aireraft (FAA policies which apply to sec. 42.31
(@) (1)). A continuous maintenance and in-
spection system is one in which a prescribed
schedule of maintenance and inspection func-
tions is set forth in the maintenance manual
approved by the Administrator. The schedules
of maintenance functions shall include the over-
haul time limitations and inspection program
including time limitations which are considered
adequate by the Administrator to maintain the
aireraft in a continuously airworthy condition.

{Publizhed in 14 F. R. 7036, Nov. 22, 1949, effective
upon publieation.)

42.31-2 Delated.

{Published in 21 F. . 3183, May 15, 1956, effective
July 17, 1956.)

42.31-3 Deleted.

(Published in 19 F. R. 6829, Oct. 23, 1954, effective
upon publication.)

42.314 Maintenance and ingpection records
(FAA policies which apply to sec. 42.81
(8)). The record required in this paragraph
may consist of the aircraft log book if it is so
arranged as to provide full information on the
maintenance work performed on the aircraft.
In case the-aireraft is maintained under & con-
tinuous maintenance and inspection system, the
maintenance records which are utilized in such
system may be considered as complying with
this requirement; however, all such records
shall be complete and shall properly identify
the aireraft, aireraft time, and the extent of
maintenance work or inspections performed.
When meaintensnce or inspection functions are
performed away from their principal mainte-
nance base, a copy of the record of maintenance
or inspections performed shall be retained in
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the aircraft and a copy promptly mailed to the
principal maintenance base,
(Published in 14 F. k. 7036, Nov. 22, 1940, effec-

tive upon publication; amended in 15 F. R, 3151,
May 25, 1950, effective upon publication.)

42.32 Additional maintenance require-
ments for large aircraff. The following re-
quirements are applicable to operations con-
ducted in large aircraft:

(a} Facilities. Facilities for the proper
inspection, maintenance, overhaul, and repair
of the types of aircraft used shall be maintained
by the air carrier, unless arrangements accept-
able to the Administrator are made with other
persons possessing such facilities.

(b) Maintenance personnel. A staff of
qualified mechanics, inspectors, and appropriate
supervisory personnel shail be employed by the
air carrier and kept available for performing
the functions specified in section 42.30, except
where the air carrier has obtained the approval
of the Administrator for the performance of
such functions by some other person. The air
carrier shall permit maintenance to be per-
formed only by an individual competent there-
for.

(¢) Reparting of mechanical irregulari-
ties accurring in operation. Each air carrier
shall prescribe in itas operafions manual a pro-
cedure for the submission of written reports by
the members of the flight crew for all mechan-
ical irregularities occurring during the operation
of the aircraft. The members of the flight crew
designated by the air carrier shall submit a
written report in accordance with such system
to the person responsible for the maintenance
of the aircraft. This report shall be submitted
at the end of each through flight or seoner if the
seriousness of the irregularity so warrants.
Such report or copy thereof indicating the
action taken shall be retained in the aircraft
for the information of the next flight erew.’

5 See gectlon 42,96 far the requirements for reporling airerafi or com-
ponent malfunclioning and defects.

(d) Maintenance manual.

{1) The air carrier shall prepare and main-
tain for the use and guidance of maintenance
personnel a maintenance manual which con-
tains full information pertaining te the mainte-
nance, repair, and inspection of aircraft and
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equipment and clearly outlines the duties and
the responsibilities of maintenance personnel.
The form and content shall be acceptable to
the Administrator. It shall contain a copy of
the approved time limitations for inspection
and overhauling of aireraft, aircraft engines,
propellers, and appliances. Copies and revi-
sions shall be furnished to all persons desig-
nated by the Administrator. All copies in
the hands of company personnel shall be
kept up to date.

(2) A copy of those portions pertaining to
the aircraft shall be carried therein,

(3) Any changes prescrihed by the Ad-
ministrator in the interest of safety shall he
prompily incorporated in the manual. Other
changes not inconsistent with any Federal
regulation, the air carrier operating certificate,
or safe operating practices may be made with-
out prior approval of the Administrator.

(4) No maintenance, repair, or inspection
of aircraft or equipment shall be made by the
air carrier contrary to the provisions of the
maintenance manmal.

42.32-1 Facilities for the proper inspection,
mainienance, overhawd, and repair (FAA policies
which apply to sec. 42.32).

(a) The facilities required in section 42,32 (a)
of this subchapter include housing, work space,
equipment, supplies, materials, tools, parts, and
aircraft components in sufficient gquantity and
quality to assure that the nceded inspection,
maintenance, overhaul, and repair of the air
carrier’s or commercial operator’s aircraft
(including airframes, powerplants, propellers,
and appliances) can be satisfactorily performed
at all times by either the air carrier, or com-
mercial operator, or persons with whom ar-
rangements have been made for the performance
of such functions.

(b) Sections 52.21-1 through 52.21-3 and
sections 52.30-1 through 52.36-1 of this sub-
chapter, outline housing, facilities, equipment
and materials which constitute criteria that may
be used to determine the minimum facilities
required by section 42.32 (a) insofar as appli-
cable and appropriate to the air carrier's air-
craft and maintenance system: Provided, That
8 work dock is used for the performance of
airframe maintenance in liew of & permanent
hangar, if such work dock is appropriate for the
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proper performance of such maintenance under
the climatic conditions which prevail at the
particular maintenance location. When neces-
sary, the entire airframe or portion thereof on
which work is being performed should be en-
closed so as to exclude rain, snow, dust, and
provide reasonable protection to workers from
the extremes of temperature which might
impair the work being performed.

(¢) When an air carrier contracts to perform
inspection, maintenance, overhaul and repair
on aircraft of other air carriers, the minimum
facilities required by section 42.32 (a} are con-
sidered to be the same as required for a certifi-
cated repair station performing identical
functions.

{Published in 20 F. R. 4184 on June 15, 1955, effec-
tive June 30, 1955.)

42.32-2  Arrangements acceptable to the Ad-
ministrator (FAA policies which apply to see.
42.32 (a)). The Administrator will determine
the acceptability of arrangements made by the
air carrier with other persons for the inspection,
maintenance, overhaul, and repair of the types
of aircraft used by the air carrier on the basis
of the following criteria:

(a) Such arrangements conform to the ap-
proved continuous airworthiness, maintenance,
and inspection program which the air carrier
must perform in accordance with its mainte-
nance manual.

(b) The inspection, maintenance, overhaul,
and repair of the air carrier’s aireraft, including
airframes, powerplants, propellers, and ap-
pliances is performed, inspected, and/or ap-
proved by an appropriately rated certificated
repair station, appropriately certificated air
carrier, or manufacturer in accordance with sec-
tion 18,10 (b), (d), or (e); section 18.11 (a)
(2), (8), or (4); and section 18.11 {b) (2}, (3)
or (4): Provided, that maintenance, minor re-
pairs, and minor alterations may be performed
and/or approved by a certificated mechanic in
accordance with section 18.10 (a) and section
18.11 (a} (1).

{c) Such arrangements provide that all re-
placement parts, components, and materials
furnished directly or indirectly by such persons
for use on the air carrier’s aircraft conform to
the type, quality, strength, and standards of
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maintenance established in the air carrier’s
maintenance manual and as required by section
18.30.

{(d) The air carrier’s maintenance manual
provides full, clear, and accurate information
and instructions regarding the inspection,
maintenance, overhaul, and repairs to be per-
formed by such persons, and econtains the names,
location of facilities, and obligations of such
persons to the carrier.

(e) The overhaul, major repair, and major
inspection of aireraft and aircraft components
are performed by or under the direct and imme-
diate supervision of persons who are prime con-
tractors and are conducted at the prineipal
maintenance base of such persons or within the
environs of such maintenance base.

(f} Such arrangements are made with quali-
fied persons who provide competent personnel
and possess adequate facilities and all other
requisites appropriate to the type of aircraft
or aireraft component on which any inspection,
maintenance, or repair is to be performed for
the air carrier.

{g) Such arrangements are reviewed by the
Administrator prior to the accomplishment of
any inspection, maintenance, or repairs; except
that temporary arrangements may be made on
an emergency basis without prior review by the
Administrator provided that the air carrier
gives written notice to the Administrator of
each such arrangement not later than ten days
after any inspection, maintenance, or repairs
have been performed on such emergency basis
and further provided that such temporary ar-
rangements are limited to persons who are fully
qualified and competent to perform such inspec-
tion, maintenance or repairs.

{Published in 18 F. R. 7537, Nov. 26, 1953, effective
Dee, 15, 1953; amended in 20 F. R. 7645, Oct. 13, 1955,
effective Nov, 1, 1955.)

42.32-3  Muintenmnce personnel (FAA pol-
ictes which apply to sec. 42.32 (b)).

(a) The staff of maintenance personnel em-
ployed by the air carrier must be acceptable to
the Administrator,

() When the air carrier desires approval
for the performance of maintenance functions
by another agency, the air carrier must provide
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at least one competent person who will be fully
responsible for all maintenance functions per-
formed by the other agency. All contacts
between the Administrator and the air carrier
pertaining to maintenance of aircraft will be
conducted through such designated employee.
This employee will be responsible for deter-
mining that maintenance or inspection func-
tions are performed only by individuals or
agencies competent therefor,

{Published in 14 F. R. 7036, November 22, 1949,
effective upon publication; redesignated in 18 F. R.
7537, November 26, 1953, effective December 15, 1953).

42.32-4 Reporting of mechanical irregular-
ities in operation (FAA policies which apply
to sec. 42.32 (c)). Allirregularities which are
experienced and reported by the flight crews
must be recorded under the established proce-
dure including the aireraft identification, ir-
regularity experienced, the corrective action
talken as a result, and identification of the per-
son making such corrections. This record may
be included as a part of the aircraft log book
if the log book provides for an extra copy of
such data to be retained in the aireraft.

(Published in 14 F. R, 7036, November 22, 1949,

effeetive upon publication redesignated in 18 F. R.
7537, November 28, 1853, effective December 15, 18653,)

42.32-5 M aintenance manual (FAA policies
which apply to sec. 42.32 (d) (1)).
(a) General.

{1) The section of the maintenance manual
which pertains to maintenance, repair, and in-
spection ‘of aircraft shall include a detailed
breakdown of the aircraft’s component parts
and emergency equipment (in accordance with
the requirements of section 42.24-1) which are
subjected to maintenance functions; such as,
overhaul, repair, inspection, or testing. This
listing of components shall indicate the time
limitations at which such functions are eon-
ducted. This section of the manual shall also
include an outline or description of the main-
tenance functions conducted at each of the
scheduled maintenance operations. Tn many
cases the inspection work sheets and work as-
signment forms may be used to accomplish this
requirement if such forms contain sufficient
information to fully describe the work done.
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(2} The outline of duties and responsibili-
ties of maintenance personnel is to be in such
form that the line of authority can be clearly
traced from the top management to the main-
tenance crews. An organization chart showing
levels of responsibility and areas of authority
will accomplish this purpose.

{3} The maintenance manual shall be loose
leaf in form with letter-size pages, and shall be
numbered and indexed in a manner to facilitate
its use as reference material by the personnel
concerned. Each page shall include space in
which the date of last revision will be indicated.
Existing manuals may be utilized if they are
found to fulfill the requirements of this section
and are considered acceptable by the local
Aviation Safety Agent—Aircraft Maintenance.

(4) At any time when approval is granted
for the amendment of time limitations, the per-
tinent pages for the manual must be promptly
revised to indicate the new time limitations,

(b) M aintenance—time limitations. The ap-
proved time limitations for inspection and over-
hauling of aircraft, aircraft engines, propellers,
and applicances must be those time lmitations
substantiated by, and approved for, the air
carrier operator by the Administrator. Initial
approval of the time limitations or approval
of amendments to the time limitations will be
accomplished by the regional office of the region
in which the principal maintenance base is lo-
cated. This approval will be based, to a large
extent, on the recommendation of the Aviation
Safety Agent—Aircraft Maintenance assigned
to the operation. The inspection and overhaul
time limitations applicable to airframes, power-
plants, propellers, and appliances will be revised
on the basis of service experience. When the
service records indicate that any component or
subcomponent consistently requires repair, ad-
justment, or other maintenance because of dam-
age, wear, or deterioration, within the current
time limitations, the air carrier will be respon-
sible for initiating corrective action. The pro-
cedures for amendment of such time limitations
are as follows:

(1) Notification of intent to amend time
limitations. An operator desiring to amend
the currently approved time limitations should
advise the Aviation Safety Agent—Aircraft
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Maintenanee assigned to his operation at least
15 days prior to the submission of his intention
to amend the time limitations indicating the
components involved and the desired change.

(2) Application for amendment. The op-
erator shall submit a written application in the
form of a letter outlining the desired changes
and attaching complete substantiating data.
The letter shall include a statement to the effect
that the operating, service, and overhaul rec-
ords of the involved components for the past 90
days indicate that the changes requested will not
adversely affect the continuous condition of air-
worthiness and safety of operation of the in-
volved component. The substantiating data to
be submitted with this letter will include a ree-
ord of all mechanical irregularities, and mal-
functions, and flight interruptions experienced
during the preceding 90 days of operation. It
will also include overhaul and inspection rec-
ords pertaining to the most recent overhauls and
inspections conducted on the involved compo-
nents, under the currently approved time
limitations.

(3) Procedure for establishing initial or re-
vised time limitations. Time limitations may
be established in terms of hours of operation,
multiples of engine overhaul periods, or multi-
ples of inspection periods. Time limitations
for components on which deterioration is not
necessarily a function of operating hours, such
as electronic units, pitot tubes, and emergency
Hotation equipment, may be established in terms
of calendar months, Certain items may be
maintained on an on-condition overhaul basis.

On-condition overhaul is applicable to com-
ponents on which a determination of airworthi-
ness may be made by visual inspection, meas-
urements, tests, or other means without a tear-
down inspection or overhaul.

(1) Aéirframe—initial time limitations.
The initial time limitations for overhauls, in-
spections, or checks of airframes may be es-
tablished on a recurrent fixed time basis or by
adoption of a structural inspection specifica-
tion covering procedures, such as pattern in-
spections, block overhauls, or progressive in-
spections. Regardless of the basis upon which
the time limitations are established, the same
basic standards will be applieable. The mainte-
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nance program must specify checks, inspections,
and overhauls to be performed and times at
which they will be performed.

(il) Appliances—initial time Ulmita-
tions. Initial time limitations for inspections,
bench checks, major inspections, or overhauls,
as applicable, to the appliance involved, should
not be greater than those limitations applicable
to the same or similar appliances used in ex-
isting aircraft operated by the air carrier.
When the usage or installation of such appli-
ances differs to a substantial extent from the
previous usage or installation, the time limita-
tions shall be adjusted to reflect the extent of
such difference. When new usage or installa-
tion is involved, conservative time limitations
should be established until service experience
shows that more liberal time Jimits can be used.
In those cases where an appliance has a sub-
component which is subject to wear with time
in service, the air carrier will establish main-
tenance procedures for periodic inspection of
such subcomponent to insure its continued air-
worthiness.

(iii) Powerplonts---initial time lmita-
tionas,

(#¢) The initial overhaul time limita-
tions for any engine used on multi-engine air-
craft which has never been used in air carrier
service will tentatively be established at 1,000
hours. However, a sample overhaul of a repre-
sentative number of engines, but not less than
three, will be accomplished at each increment of
100 hours, beginning at 800 hours, unless such
new model engine incorporates certain uncon-
ventional features not previously employed in
air earrier operations, in which case, the initial
overhaul period will be established by the Ad-
ministrator. Satisfactory teardown inspection
will be necessary before increasing the fleet
overhaul period to the next higher increment.
This sample overhaul procedure and evalua-
tion of service experience will provide the oper-
ator with necessary information to substan-
tiate the basic 1,000-hour overhaul.

(b) The initial time limitations for
overhaul of an engine model which has received
substantial air carrier service experience, but
not by the applicant, will tentatively be estab-
lished at 1,000 hours. An engine model will not
be considered as having substantial air carrier
service experience unless it has been satisfac-
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torily operated by another carrier on an ap-
proved 1,000-hour or higher overhaul period.
However, it will be required that the basic
1,000-hour overhaul period be substantiated
on the same basis as outlined for a new engine
except that sample overhauls of a representa-
tive number of engines will be accomplished in
increments of 100-hour periods beginning at
900-hours. The initial time limitations for
overhaul of accessories which are a part of the
power package, including propellers, will be
established at the overhaul period fixed for the
engine itself, unless service experience permits
or requires higher or lower overhaul periods.

(¢) The following procedures will be
applicable in establishing initial overhaul time
limitations for engines used in single-engine air
carrier aireraft:

(1) Initial overhaul time limita-
tions for single-engine aircraft powerplants
will be established in accordance with the
manufacturer’s recommended periods for new
air carrier operators using such equipment.
Where the manufacturer does not recommend
specific periods for overhaul of the engine, one
of the two following conditions will be
applicable.

{(f) Operators who have previ-
ously operated and satisfactorily maintained
the engine in question (as revealed by service
and overhaul records) may have the initial
overhaul time limitations for that engine estab-
lished at a figure not to exceed 600 hours,

(1) Operators who have not had
the experience necessary to demonstrate the
ability to operate and maintain the pertinent
engine in accordance with (i) of this subdivi-
sion, may have initial overhaul time limitations
established at a figure not to exceed 500 hours
for the engine concerned.

(iv) Adrframe—revision of time limita-
tions, The increases of time limitations for
overhaul (or major inspection in case of pattern
system, etc.) of airframes will be based on eval-
uation of all pertinent service records and ex-
amination of at least one aircraft, of the model
involved, that has been overhauled at the cur-
rently approved time limitations. When a pat-
tern or block overhaul type of maintenance sys-
tem is used, it will be permissible to reschedule



CAM 42

individual items in another block or pattern, if
performance and condition of the specific item
warrants such an increase.

(v) Powerplants and associated mechan-
ical applinnces—revision of time lmitations.
Increases in engine overhaul periods will not
be approved in increments greater than 100
hours, Increases in time limitations above the
1000-hour basic engine overhaul period will be
considered on the basis of satisfactory service
experience at the currently approved time limi-
tations., The operator may make application
to amend the currently approved time limita-
tions by submitting a letter to the assigned FAA
agrent, indienting the desired time limitations on
the particular engines involved and designating
three to five engines for disassembly inspection
by the FAA agent. The engines chosen for
exhibit must have operated in a satisfactory
manner for the maximum time permissible,
under currently approved time limitations, in
relation to the established operation schedules.
If, after disassembly and inspection of the ex-
hibit engines and related components, it is found
that the new time limitations are justified, the
air carrier may then submit a formal applica-
tion requesting the extension of the overhaul
period on the entire fleet of engines and related
components of the same type and model. En-
gine accessories may be operated to double or
triple the approved engine overhaul time limi-
tations if it is found that previous satisfactory
service and overhaul experience, including the
service to be performed at each engine change
period, would justify the increase as not ad-
versely affecting the continuous condition of
airworthiness of the component involved. The
procedure for requesting, and granting, in-
creases in overhaul time limitations, for such
components, will be the same as used for the
basic engine.

(vi) Appliances, general—revision of
time Umitations. Increases in established times
for inspections, bench tests, or overhaul periods
will be based on consideration of the following
factors: (a) geographical area or areas of op-
eration; (&) number of landings, long haul
versus short haul; (¢) maintenane organization
and inspection procedures; (d) manufacturers’
recommendations; (¢) service history, particu-
larly of known or evident trends toward mal-
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functioning. When electrical/electronic ap-
pliances are overhauled on an on-condition
basis, special consideration will be given to the
continued airworthiness of mechanical com-
ponents of such equipment.

(vil) Emergency equipment. The in-
spection periods for first aid kits, flotation
equipment, and other emergency equipment
will assure the continued serviceability and
immediate readiness of such equipment for its
intended emergency purposes. Major inspec-
tion periods will be established for the purpose
of determining that all components of the
emergency equipment are complete and air-
worthy and may be expected to remain in this
condition until the next major inspection or
actual use under emergency conditions. Rou-
tine inspection periods will be established to
assure that such equipment (or any component
thereof) is installed or stored properly, has not
been tampered with, damaged, or had articles
removed since the last inspection. All inspec-
tion periods will be adjusted in accordance with
service experience and pertinent operating
conditions.

(¢) Weight control. The maintenance man-
ual must include complete information cover-
ing the methods and procedures for maintaining
the aircraft weights and c. g. within the ap-
proved limits. The operator may elect to es-
tablish or use any system which fulfills the
safety requirements of the applicable regula-
tions of this subchapter (i. e. the Civil Air
Regulations) and which is in accordance with
the following provisions:

(1) Definitions of terms as specifically re-
lated to weight and balance control.

(1) Approved weight control system. A
system of continuous recordation of weight
changes on individual aircraft or fleet which
will provide an accurate weight and c. g. loca-
tion value for all aireraft at all times. Under
an approved system the responsibility is dele-
gated to the operator.

(ii) Operating or basic weight. The
operating or basic weight is the takeoff gross
weight excluding the following:

Drainable fuel.
Drainable oil (when the oil load is
variable).
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Crew and their baggage {(when vari-
able).

Payload (including nonrevenue load).

Food.

Other items of load or equipment that
are variable from trip to trip.

Due to variations in drainable oil, crew and
their baggage required for specific operations,
the operating or basic weight may not be di-
rectly comparable for different air carriers.

(iii) Operators’ empty weight. The
operators’ empty weight is the operating or
basic weight excluding the following items:

Passenger service.

Emergency equipment (including
portable fire extinguishers and
emergency radio).

Navigation equipment.

Flight spares.

Washing and drinking water.

Crew,

Crew baggage.

Drainable oil.

This empty weight is corrected so that it will
be comparable among the air carriers.

(1v) Drainable fuel or 0il. That fuel or
oil which, in normal ground attitude, drains
with all drain cocks opened.

(2) Operators’ responsibility.

(i) Not under an approved system.

() Eachaireraft shall be weighed an-
nually in the presence of an FAA representa-
tive® to determine the operators’ empty
weight and corresponding ¢. g. position.

() All weight and balance data (in-
cluding loading schedules, overlays, equipment
lists, ete.) shall be submitted for FAA ap-
proval and file,

(ii) Under an approved system.

(@) Itisnot necessary for the operator
to submit weight and balance data for in-
dividual aireraft for FAA approval and file.
He will be expected, however, to be prepared
at any time to show that he is complying with
the procedures for which he has obtained FAA
approval, as well as with current regulations
of this subchapter (i e. with Civil Air Regula-
tions). Weight manifests shall be retained
in the operator’s files for a period of at least 30
days.

W HRAA representative may be defined as an FAA employee,
air carrier employee, or designee, who is anthorized by the Ad-
minigtrator to approve welght and balance of aireraft.
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(d) A continuous record should be
kept for each aircraft, listing all changes affect-
ing the weight, c. g. location, and equipment
included in order that a computed weight and
¢. g. location may be established at any time.

{¢) Each aircraft shall he weighed
every 2 years, or at shorter intervals if the
operator prefers, to determine the empty
weight and the corresponding ¢. g. (if a fleet
weight system is used, aircraft may be weighed
on a fleet weight basis, established in accordance
with the procedure outlined in this section}.

(d) It is necessary to show the actual
¢. g. location on the weight manifest, except
when a schedule has been prepared which in-
sures that the c. g. will remain within approved
limits under operating conditions, in which
case it should be shown that the airplane is
loaded in accordance with the proper schedule,

{e) The presence of an FAA repre-
sentative will not be necessary during the rou-
tine weighing of aircraft.

(3) Application for approval of weight
control systems.

(1) General. The air carrier should sub-
mit the application to the regional office of the
region in which his principal maintenance
base is located, through the assigned mainte-
nance agent. The application should be sub-
mitted in letter form. A report (in quadru-
plicate) should be attached, outlining in detail
the system employed to control the weight and
balance of the aircraft. For the purpose of
approving the system, actual operating data for
specific aireraft need not be included. This
report should include the following information
where such information is necessary to properly
substantiate the proposed system.

(@) Description of procedures estab-
lished for reporting and recording changes
affecting weight and balance, with copies of all
printed forms and instructions to personnel.

() Description of loading devices
used and instructions for their proper use.

When a mechanical computor is used
for loading, the operating instructions should
be furnished. It may be necessary for the
operator to submit the computor for examina-
tion, in which case the computor will be re-
turned to the operator upon completion of the
examination,
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(¢) Copies of all printed forms (in-
cluding load manifests) and instructions to
personnel with regard to the proper load dis-
tribution. This should include information
pertaining to filling of fuel and oil tanks, pas-
senger seating, restriction of passenger move-
ment, distribution of cargo, ete,

{d) Description of procedures estab-
lished to determine conformity with approved
loading instructions to insure the operation of
the aireraft within the approved c. g. range.

{¢) Description of procedures estab-
lished to inform the pilot of the loaded condi-
tion of the airplane.

(f) Information indicating the degree
of responsibility of all ground and flight per-
sonnel (by title) and specific duties of each,
relative to the various phases of the weight
control system.

(i) Additional air earrier responsibilifies.
Aircraft equipment lists must be prepared by
the air carrier, but need not be submitted with
the application, 'These are:

{a) List of fixed equipment standard
for each model or type aircraft and included in
the operating or basic weight.

() List of all removable equipment
(including commissary, buffet equipment, meal
services, ete.) and the weight and moment of
each. It is satisfactory to establish an overall
weight and ¢. g. location for each group or list.

Changes which slter the methods of
the currently approved weight control system
should be approved in the same manner as used
for the original system. However, revisions
which do not affect the method do not require
approval,

Exampre: A change from a tabular to
an index type loading chart would require ap-
proval, but a revision to an index unit chart,
already in use, would not require approval.

(4) Passenger and crew weights,

(i) General. These weights apply to
operators with or without an approved weight
control system. Consideration will be given
to a different average of weights for crew and
passengers, provided the operator can substan-
tiate these weights based on an average of actual
weights for each group.
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(iiy Passenger weights. The actual pas-
senger weights may be used in all computations
and are preferable {from the standpoint of accu-
racy. In addition, the use of average weights
is approved as a teans of expediting load mani-
fest calculations, The use of average weights,
however, does not relieve the operator of
responsibility for compliance with the weight
and c. g. location limitations as specified in the
appropriate aireraft specification and the oper-
ating limitations prescribed in this part. In
other words, if there is obvious evidence that
the use of average weights will result in erro-
neous computations and possible violation of
applicable regulations of this subchapter (i. e.
the Civil Air Regulations), the total weight and
c. g. location should be recomputed using actual
weights, This eondition is most likely to arise
in cases where the major portion of a passenger
load consists of a specialized group such as
athletic teams or of a specific racial group which
does not conform with the United States aver-
age. In all cases of such nonaverage groups
actual weights must be used.

The approved averages are as follows:

(@) An average passenger weight
(summer) of 160 pounds may be used during
the ealendar period of May 1 through October
31.

(8) An average passenger weight (win-
ter) of 165 pounds may be used during the
calendar period of November 1 through
April 30.

(¢) An average passenger weight of
80 pounds may be used at any time for children
between the ages of 3 and 12,

In all computations, either the actual
or average weights indicated above will be
used; in no case will & combination of average
and actual weights be used. However, the
above calendar periods may be varied where
climatic conditions warrant, upon specific ap-
proval of the FAA,

(ili) Crew weights. Actual or average
weights may be used in the case of crew mem-
bers under conditions as set forth for passenger
weights. The approved averages are as follows:

(@} Male cabin attendants 150 pounds;
female cabin attendants 130 pounds.

(6) All other crew members 170
pounds,
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(5) Passenger and cabin attendant move-
ment.

(i} General. Consideration must be giv-
en to the effect of passenger and cabin attend-
ant movement on the balance of the aircraft.
The movement of & number of passengers and
cabin attendants equal to the placarded capac-
ity of the lounges andfor lavatories must be
considered. If the capacity is one, the move-
ment of either a passenger or a cabin attendant,
whichever most adversely affects the ¢. g. con-
dition shall be used. When the capacity of the
lavatory and/for lounge is two or more, the
movement of passengers andfor cabin attend-
ants evenly distributed throughout the aireraft,
equal to the placarded capacity of the lounge
and/or lavatory, shall be considered. Where
seats are blocked off, the movement of passen-
gers and/or cabin attendants evenly distributed
throughout the actual loaded section of the air-
craft may be used. The extreme movements of
the cabin attendants carrying out their assigned
duties should be considered. The various con-
ditions shall be combined so that the most ad-
verse effect on the ¢. g. will be obtained and so
accounted for in the development of the loading
device to assure the aircraft of being loaded
within the approved limits at all times.

(ii) Fuel use and landing gear retraction
Consideration must be given to the effect on
the balance of the aircraft of fuel used down to
the FAA minimum of one-twelfth gallon per
METO (or maximum continuous) hp. in ad-
dition to the unusable fuel and landing gear
retraction. No consideration need be given
to oil use.

(6) Fleet weighis. An average operating
or basic fleet weight may be utilized for a
fieet, or group of aircraft, of the same model.
When the basic or operating weights and c. g.
positions remain within the limits established
in subdivision (vii) of this paragrapb. Such
weights will be calculated on the following
basis;

(1) The operator will determine the
empty fleet weight by weighing aireraft accord-
ing to the following table:

The first three aireraft must be
weighed.

Fifty percent of the next six aircraft
must be weighed.

Ten percent of the remaining sircraft
must be weighed.

In choosing the sircraft to be weighed,
a representative number should be picked from
each age group of the fleet (the number of the
same model delivered during each calendar
yvear). This is to insure that the aircraft
weighed as representative of the fleet will re-
flect the accuracy of the operator’s weight
records and expose any ‘‘service pickup” or
unaccountable weights not shown in the weight
ledger.

(ii) The operator will establish the
empty weight and ¢. g. position for each air-
craft that has been weighed.

(iii) The operator will establish the
empty fleet weight and c. g. position for each
fleet or group of the same model aircraft by
averaging the operator’s empty weights of the
weighed aircraft in each fleet or group.

(iv} The operator will establish the
empty weight and ¢, g. position by calculation
for each aircraft in each group not weighed.

(v} The operator will establish the basic
or operating fleet weight and c. g. position for
each fleet by adding the following items to the
empty fleet weight for each flest: normally
removable equipment, 1. e., passenger service
equipment, emergency equipment (including
portable fire extinguishers), navigation equip-
ment, flight spares, washing and drinking
water, crew sand crew baggage (when not
variable), and drainable oil (when the oil load
is not variable),

(vi) The operator will establish an
operating or basic weight for each aireraft in
each fleet by adding items designated in sub-
division (v) of this subparagraph to the oper-
ator's empty weight of each aircraft.

{vii) If the basic or operating weight of
any aircraft weighed or the caleulated weight of
any of the remaining aircraft in the fleet varies
by an amount more than plus or minus one-half
of 1 percent of the maximum landing weight
from the basic or operating fleet weight or the
¢. g. position varies more than plus or minus
one-half of 1 percent of the MAC from the fleet
average ¢. g. that airplane must be omitted
from that group and operated on its actual or
calculated basic or operating weight and e¢. g.
position. If it falls within the limits of another

P
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fleet or group, it may then become part of the
basic or operating fleet weight of that fleet.

{(viii) Reestablishment of the operator’s
empty fleet weight and the basic or operating
fleet weight may be accomplished between
weighing periods by ealculation based on the
current operator’s empty weight and operating
or basic weight of the aircraft previously
weighed.

(ix) In cases where the basic or operat-
ing fleet weight does not vary more than the
tolerance allowed, but the ¢. g. position varies
in excess of the tolerance allowed, the aircraft
may be operated utilizing a basic or operating
fleet weight with individual e. g. positions,

If all aireraft are weighed, the same
general procedure as outlined above shall be
followed if a fleet weight is to be used.

Other methods of computing aircraft
loading are permissible if it can be shown that
the approved weight and c¢. g. limits are not
exceeded.

(7) Individual aircraft weights.

(i) General. When the accumulated
changes to the operating or basic weight and/or
¢. g. position exceed plus or minus one-half of
one percent of the maximum landing weight or
the MAQ, respectively, the loading dats must
be revised accordingly.

(z) Fuel allowance for taxiing. A
compensating weight allowance of 3 pounds of
fuel for each 100 horsepower. METO (or max-
imum continuous), available to the aircraft from
all of its engines may be added to the maximum
weight of the aircraft.

(8) Weighing procedure. Normal precau-
tions, consistent with good practices In the
weighing procedure, such as checking for com-
pleteness of the aircraft and equipment, deter-
mining that fluids are properly accounted for,
and that weighing is sccomplished in an en-
closed building preventing the effeet of the
wind, shall prevail. Any nationally recognized
scales may be used for weighing provided they
are properly calibrated, zeroed, and used in
accordance with the manufacturer’s instruc-
tions. BEach scale should have a calibration
chart, either furnished by the manufacturer or
by a civic Department of Weights and Meas-
ures. This calibration chart should not be more
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than 1 yvear old unless the particular scales have
had insufficient use and have been properly
stored and cared for, thereby warranting a
longer period between calibrations. In case of
necessity, the scales may be calibrated on the
spot. In any case, the calibration of the scales
and the weight precedure must be acceptable
to the FAA™ representative.

(d) Deletion of irrelevant information. The
portion of the Maintenance Manual which re-
quires approval by the Administrator shall not
include information which does not have a
direct bearing on safety of the aircraft. Such
material as organization procedures, employee
conduct, rates of compensation, working hours,
ete., if included in the Maintenance Manual
shall be confined within a separate section.

(Published in 14 F. R. 7036, Nov. 22, 1949, effective
upon publication; amended in 16 F. R. 11415, Nov. 9,
1951, effective Deec. 9, 1951; amended in 18 F. R, 7527,
Nov. 27, 1953; amended in 19 . R. 6829, Oct, 23, 1954,
effective upon publication.)

42.32-6 Copy of maintenance manual in air-
craft (FAA policies which apply to sec. 42.32
(d) (2)). This manual shall contain such main-
tenance instructions as are necessary for the
type of operations and aircraft concerned, and
interpreting the air carrier’s procedures to be
followed in complying with the maintenance
requirements of this part and the Operations
Specifications. The foregoing shall not be con-
strued as requiring an air carrier to carry in
the aircraft complete maintenance and overhaul
instructions for a particular type of aircraft.
It is essential, however, that the manual contain
such maintenance information as will provide
adequate guidance for routine and emergency
maintenance procedures, in addition to the air
carrier’s policy relative to their accomplishment.

(Published in 14 F. R, 7039, Nov. 22, 1949, effective
upon publication; amended in 18 F. R. 7537, Nov. 26,
19563; amended in 19 F. R. 6829, Oct. 23, 1954, effective
upon publication,)

42.32-7 Mandatory revisions (FAA rules
which apply to sec. 42.32 (d) (3)). When the
operator is instructed to incorporate changes in
the manual by the Administrator or his properly
authorized representatives, such changes shall

i1 FA A representative may be defined asan FA A employee, air carrier

employee, or designee, who I8 authorited by the Administrator to ap-
prove weight and balance of sircraft.
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be made promptly in all copies of the manual in
the hands of designated personnel.

(Published in 14 F. R. 7039, Nov. 22, 1949, effective
upan publication; amended in 18 F. R. 7537, Wov. 26,
1953.)

Flight Crew Requirements

42.40 Airman requirements.

{a) No air carrier shall utilize an individual
as an airman unless he has met the appropriate
requirements of the Civil Air Regulations:
Provided, That, in the case of an air carrier
holding a scheduled air carrier operating
certificate and conducting operations in accord-
ance with section 42.0 (a) and {b) of this part,
the provisions of sections 42.44{a) and 42.45
shall not be applicable to pilots who for the
previous six months have been continuously
in the employ and participating regularly in
the training program and established pilot
training and check procedures of such air
carrier and ‘who are otherwise gualified in
accordance with the requirements of Part 40
or Part 41 of this chapter.

{h) Each air carrier operating large aircrafi
shall designate a chief pilot who shall be
responsible for seeing that no individual is
assigned as a pilot unless he has met the ap-
propriate requirements of the Civil Air Regu-
lations.

(¢) No individual who has reached his 60th
birthday shall be utilized or serve as a pilot
on any large aircraft while engaged in air carrier
operations.

42.41 Composition of fight crew.

(a) No air carrier shall operate an aircraft
with less than the minimum flight crew re-
quired for the particular operation and the type
of aircraft, as determined by the Administrator
in accordance with the standards prescribed in
this section, and specified in the air carrier
operations manual for the area in which opera-
tions are authorized.

{b) Where the provisions of this part require
the performance of two or more functions for
which an airman certificate is necessary, such
requirement shall not be satisfied by the
performance of multiple functions at the same
time by any airman.

(e) Second pilot. A second pilot shall be
required on large aircraft, or on other aircraft
when passengers are carried on operations
under IFR, or when the Adminisirator finds
that a second pilot is otherwise required in
the interest of safety.

(dy Flight radio operator. An airman
holding a flight radio operator certificate shall
be required for flight over any area over which
the Administrator has determined that radio-
telegraphy is necessary for communication with
ground stations during flight.

{e) Flight engineer. An airman holding a
flight engineer certificate shall be required on all
aircraft of more than 80,000 lbs. maximum
certificated takeoff weight, and on all other
aircraft certificated for meore than 30,000
lbs. maximam certificated takeoff weight where
the Administrator finds that the design of the
aircraft used or the type of operation is such
as to require a flight engineer for the safe
operation of the aircraft, or on other aireraft
where required by the aircraft airworthiness
certificate. '

(f) Flight navigator. An airman holding a
flight navigator certificate shall be required for
flight over any area where the Administrator
has determined that celestial navigation is
necessary.

[(g) On flights requiring a flight engineer, at
least one other flight crew member shall be
sufficiently qualified so that, in the event of
illness or other incapacity, emergency coverage
can be provided for that function for the safe
completion of the flight. A pilet need not hold
a flight engineer certificate to function in the
capacity of a flight engineer for such emergency
coverage.

[{Amendment 42-28, published in 25 F.R. 2360,
March 19, 1960, efective May 19, 1960.)]

42.42 Pilot qualification for small air-
craft.

{a) Pilot in command. Any pilot serving
as pilot in command on small aircraft shall
hold a valid commercial pilot certificate with an
appropriate rating for the aircraft on which he
is to serve, and for:

(Rev. 10/1/60)
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(1} Day flight VFR, He shall have had
at least 50 hours of cross-country flight time as
a pilot;

(2) Night ARight VFR. He shall have
had a total of at least 500 hours of flight
time as a pilot, including 100 hours of cross-
country flight time of which 25 hours shall have
been at night;

(3) IFR flight. He must possess a cur-
rently effective instrument rating and have had
a total of at least 500 hours of flight time as a
pilot including 100 hours of cross-couniry
flight.

(b) Second pilot. Any pilot serving as
second pilot on small aircraft shall hold for:-

(1} VFR flight. A valid commercial pilot
certificate with the appropriate ratings;

(2) IFR flight. A currently effective
instrument rating.

42.43 Pilot qualifications for large air-
craft.

(a) Pilot in command. Any pilot serving
as pilot in command on large aireraft shall
possess a valid airline transport pilot rating
with an appropriate rating for the aircraft on
which he is to serve.

(b) [Second in command.] Before a pilot
shall serve as [second in command] on large
aircraft, he shall:

(1) Possess a valid commercial pilot rating
and instrument rating, or a valid air line trans-
port pilot rating, and

(2) Demonstrate to an authorized repre-
sentative of the Administrater, or to a check
pilot designated by the Administrator, his
ability to take off and land each type of air-
craft on which he is to serve by making at
least three satisfactory takeoffs and landings
in each type.

(¢) Three-pilot crew. In a crew of three
or more pilots at least two pilots shall meet the
requirements of paragraph (a) of this section.
[All other pilots shall meet the requirements
of subparagraphs (1) and (2) of paragraph (b)
of this section.]}

[(Amendment 42-23, published in 24 F.R. 9773,
Dec. 5, 1959, effective Jan. 1, 1961.)]

42,44 Recent flight experience require-
ments for Right crewmembers. No air
carrier shall utilize an airman, nor shall any

(Rev. 3/15/61)
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individual serve as an airman, unless he meets
the appropriate experience requirements speci-
fied below:

{a) Pilois.

(1) Within the preceding 90 days a pilot
shall have made at least 3 takeoffs and land-
ings in an aircraft of the same type on which
he is to serve. For night flight one of the
takeoffs and landings required above shall
have heen made at night.

L(2) Proficiency check for pilot in com-
mand on large aircraff. An air carrier shall
not utilize a pilot as pilot in command until he
has satisfactorily demonstrated to a check pilot
or a representative of the Administrator his
ability to pilot and navigate airplanes to be
flown by him. Thereafter, he shall not serve
as pilot in command unless each 6 months he
successfully completes a similar pilot proficiency
check. The proficiency check may be given
at any time during the month preceding or
following the month in which it becomes due.
The effective date of the check, if given within
the preceding or following month, shall be the
same as if given within the month in which it
bhecame due. Where such pilots serve in more
than one airplane type, at least every other
successive proficiency check shall be given in
flight in the larger airplane type. The pilot
proficiency check shall include at least the
following:

[(i) The flight maneuvers specified in
section 42.45b(b)(1), except that the simulated
engine failure during takeoff need not he ac-
complished at speed V;, nor at actual or simu-
lated maximum authorized weight.

L(ii) Flight maneuvers approved by the
Administrator accomplished under simulated
instrument conditions utilizing the navigational
facilities and letdown procedures normally used
by the pilot: Provided, That maneuvers other
than those associated with approach procedures
for which the lowest minimums are approved
may be given in a synthetic trainer which con-
tains the radio equipment and instruments nec-
essary {o simulate other navigational and
letdown procedures approved for use by the
air carrier.

[(iii) Prior to serving as pilot in com-
mand in a particular type of airplane, a pilot
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shall have accomplished during the preceding
12 months a proficiency check in that type of
airplane.

E(3) Proficiency checks, second in com-
mand on large aircraft. An air carrier shall
not utilize a pilet as second in command until
he has satisfactorily demonstrated to a check
pilot or a representative of the Administrator
his ability to pilot and navigate airplanes to be
flown by him and to perform his assigned duties.
Thereafter, he shall not serve as second in
command unless each 12 months he success-
fully completes a similar pilot proficiency check.
The proficiency check may be given at any
time during the month preceding or following
the month in which it becomes due. The effec-
tive date of the check, if given within the pre-
ceding or following month, shall he the same
as if given within the month in which it became
due. Where such pilots serve in more than
one airplane type, at least every other succes-
sive proficiency check shall he given in flight
in the larger airplane type. The proficiency
check shall include at least an oral or written
equipment examination, and the procedures
and flight maneuvers specified in section
42.45b(c)(1). The pilot proficiency check may
be demonstrated from either the right or left
pilot seat.

[(i) The proficiency check for the sec-
ond in command of a crew requiring 3 or more
pilots shall be the same as required under

subparagraph (2) of this paragraph.

[(ii) Subsequent to the initial pilot pro-
ficiency check, an approved course of training
in an aireraft simulator which meets the require-
ments of subparagraph (4) of this paragraph
if satisfactorily completed may be substituted
at alternaie 12-month intervals for the profi-
ciency check required by this subparagraph.

[(iii) Satisfactory completion of the pro-
ficieney check in accordance with the require-
ments of subparagraph (2} of this paragraph
will also meet the requirements of this
subparagraph.

[(Amendment 42-23, published in 24 F.R. 9773,
Dec. 5, 1959, effective Jan. 1, 1961.)]
(4) Subseguent to the initial pilet equip-
ment and instrument checks required by sub-
paragraphs {2) and (3), respectively, of this

paragraph, an approved course of training in
an aircraft simulator, if satisfactorily com-
pleted, may be substituted at alternate 6-month
intervals for the proficiency check requnired by
subparagraphs (2) and (3). The air carrier
shall show that the flight characteristics, per-
formance, instrument reaction, and control
loadings of the applicable aircraft are accurately
gimulated in the aircraft simulator through all
ranges of normal and emergency operations in
accordance with subdivisions (i) through (vii)
of this subparagraph:

(i) The simulator shall represent a fufl-
scale mockup of the cockpit interior, including
normal flight crew stations and accommodations
for the instructor or check airman,

(ii) The effect of changes on the basic
forces and moments shall be introduced for all
combinations of drag and thrust normally
encountered in flight. The effect of changes in
airplane attitude, power, drag, altitude, tem-
perature, gross weight, center of gravity loca-
tion, and configuration shall be included.

(iii) In response to control movement hy
a flight crewmember, all instrument indications
involved in the simulation of the applicable zir-
plane shall be entirely automatic in character
unless otherwise specified. The rate of change
of simulator instrument readings and of control
forces shall correspond to the rate of change
which would occur on the applicable airplane
under actual flight conditions, for any given
change in the applied load on the controls, in the
applied power or in aircraft configuration. Con-
trol forces and degree of actuating control travel
shall correspond to that which would occur in
the airplane under actual flight conditions.

{iv) Through the medium of instrument
indication, it shall be possible to use the simu-
lator for the training and checking of a pilot in
the operational use of conirols and instruments
on the applicable airplane model during the
simnlated execution of ground operation, take-
off, landing, normal flight, unusual attitudes,
navigation problems, and instrument approach
procedures. In addition, the simulator shall
be designed so that malfunction of aircraft
engines, propellers, and primary systems may
be presented and corrective action taken by the
crew to cope with such emergencies.

(Rev. 8/15/61)
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(v) Suitable course and altitude record-
ers shall be included,

(vi) Communication and navigation aids
of the applicable airplane shall be simulated
tor on-the-ground and in-flight operations.

(vii) Other aireraft systems and com-
ponents shall be simulated to the extent found
necessary by the Adminisirator,

[(5) Proficiency check for pilot in com-
mand on small aireraft. Within the preced-
ing 6 months the pilot in command on any small
aircraft under IFR conditions shall have suec-
cessfully accomplished an insirument check
demonstrating his ability to pilot and navigate
by instruments, to accomplish a standard
instrument approach using radio range facil-
ities, and to accomplish an instrument approach
in accordance with ILS, GCA, or D/F procedures
when such facilities are to bhe used. This
instrument check shall he given by an author-
ized representative of the Administrator or a
check pilot of the air carrier, on an aireraft of
a type on which the pilot in command is to
serve.

[(Amendment 42-30, published in 26 F.R. 93,
Jan. 6, 1961, effective Jan. 1, 1961.)]

(h) Flight radio operator. No individual
shall perform, or be assigned to perform, the
duties of a flight radio operator unless he has
met the recent experience requirements speci-
fied in Part 33 of this subchapter.

(¢) Flight engineer. Noindividual shall be
assigned to nor perform duties as a flight engi-
neer unless within the preceding 12 months he
has had at least 50 hours of experience as a
flight engineer on the type of aireraft on which
he is to serve, or until a person designated by
the Administrator has checked the airman and
determined that he is (1) familiar with all
current information and operating procedures
relating to the type of aireraft on which he is to
serve and (2} competent with respect to the
flight engineer’s duties on such aircraft.

(d) Flight navigator. No individual shall
bhe assighed to nor perform duties as a flight
navigator unless within the preceding 12 months
he has had at least 50 hours of experience as a
flight navigator, or until a person designated by
the Administrator has checked the airman and
determined that he is (1) familiar with all cur-

(Rev. 3/15/61)
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rent navigational information pertaining to the
operations of the air carrier and (2) competent
with respect to the operating procedures and
navigational equipment to be used.

42.44-1 Equipment check (FAA policies
which apply fo see. 42.44 (a) (D).

(a) General. The equipment check for pilots
on large aireraft, other than pilots in command,
should consist of (1) an equipment examination
(oral or written) and (2) a flight check.

The equipment check for pilots in command
on large aircraft need only consist of the equip-
ment examination, since a pilot in command
should suecessfully accomplish all of the instru-
ment checks prescribed in section 42.44-2.

(b) Equipment examination for all pilots.
This examination, which may be oral or written,
should be pertinent to the type of aircraft to be
flown by the pilot and should be given (1) in
the air carrier’s ground school, (2} during a
routine line check, (3) during the flight phase
of the equipment check, or (4) daring the instru-
ment checks prescribed in section 42.44-2. The
examination should include, but need not be
limited to, questions relative to engine power
settings, stall speeds at various configurstions
and weights, airplane placard speeds, critical
engine failure speeds, control systems, fuel and
lubrication systems, propeller and supercharger
operations, hydraulic systems, electric systems,
anti-icing, heating and ventilating, and pressur-
ization system (if pressurized).

(c) Flight check for pilots other than pilots in
command. This check should include at least
the following items, but no maneuvers need be
accomplished solely by reference to instruments.
It may be given during any flight which is of
at least one hour duration.

(1) Preflight planning. The pilot should
be directed to execute a flight plan for the flight
mmvolved, including the interpretation of weather
maps, upper air charts, and sequence reports.

(2) Taxiing, sailing, or docking. Attention
should be directed to (i} the manner in which
the pilot conducts taxiing, sailing, or docking
with reference to the taxi instruction as issued
by airport traffic control or other traffic control
agency, (i) any taxi instruction which may be
published in the air carrier’s operations manual,
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and (iii) general regard for the safety of the air
carrier’s and other equipment which may be
affected by taxiing, sailing, or docking operation.

{3) RBunup. Attention to detail in the use

CAM 42

of cockpit check list and cockpit procedure
should be observed on all flight checks,

(4) Tekeoff. The check pilot should ob-
serve the pilot’s ability to maintain a constant

(Rev. 3/15/61)
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heading during the takeoff run, his proficiency
in using or directing the use of power, flaps,
and gear operation, during the critical period
between takeoff (off ground) and reaching 500
feet, If it becomes necessary for the pilot
ocoupying the other control position to give
other than routine assistance after becoming
airborne, the mancuver should be considered
as unsatisfactory.

{5) Climbs and climbing turns. Climbs
and climbing turns should be performed in
accordance with the airspeeds and power set-
tings as prescribed by the air carrier or those
get forth in the airplane flight manual. The
use of proper climb speeds and designated rates
of climb should be considered in determining
the satisfactory performance of thizs phase of
the equipment check flight.

(6) Navigational facilities.  The pilot
should be directed to use all en route naviga-
tional facilities in the proper sequence. Atten-
tion should be given to the pilot's ability to use
all available airplane navigational equipment.

(7) Loop orientation. The pilot should be
directed to obtein an en route position by the
use of the radio compass. Attention should be
given to the time involved in obtaining the fix
and accuracy with which the airplane position
is established on g proper chart,

(8) Landing under regular approach con-
ditions. Landing under regular approach con-
ditions should necessitate a path of flight
around the landing area of not more than a 180°
turn but not less than a 90° turn. The pilot
should be judged on the basis of altitude and
air-speed control and his ability to maneuver
to a normal landing,

(9) Judgment. The pilot should demon-
strate judgment commensurate with experience
required of a co-pilot in air carrier aircraft.

(d) Pilot records. A record of the equip-
ment check, including a report of any pilot
deficiencies, should be maintained in the file of
each pilot.

(1} The records of pilots, other than pilots
in command, should include (i) the date, method
used and grade received on the equipment
examination set forth in paragraph (b) of this
section and (ii) the date and grade received on
the flight cheek set forth in paragraph {e) of
this section,

(2) The records of pilots in command
should include (i) the date, method used and
grade received on the equipment examination
set forth in paragraph (b) of this section and
(i) the date and grade received on the instru-
ment checks prescribed in section 42.44-2,

(Published in 18 F. R. 1909, Apr. 7, 1953, effective
Apr. 25, 1953.)

42.44-2 Instrument checks (FAA policies
which apply to see. 42.44 (a) (3)).

(8) General. A pilot in command on any
large aircraft should successfully accomplish
the instrument checks set forth in this seetion.
Each pilot required under section 42.43 (e) to
qualify as a pilot in command should sucecess-
fully accomplish these instrument -checks.
The checks to be accomplished, and the obser-
vations to be made by the examining check
pilot, are described as follows:

(b) Taxiing, sailing, or docking. Attention
should be directed to (1) the manner in which
the pilot in command conducts taxiing, sailing,
or docking with reference to the taxi instruction
as issued by airport traffic control or other
traffic control agency, (2) any taxi instruction
which may be published in the air carrier’s
operations manusl, and (3) general regard for
the safety of the air earrier’s and other equip-
ment which may be affected by taxiing, sailing,
or docking operation.

(¢) Runup. Attention to detail in the use
of cockpit check list and cockpit procedure
should be observed on all instrument check
flights.

(d) Takeoff. Whenever practicable, the
pilot being examined should execute a takeoff
solely by reference to imstruments, or at the
option of the check pilot, & contact takeoff
may be made following which instrument con-
ditions should be simulated at or before reach-
ing 100 feet with the subsequent climb con-
ducted solely by reference to instruments. The
check pilot should observe the pilot’s ability
to maintain & constant heading during the
takeoff run, his proficiency in handling power,
flap and gear operation during the eritical
period between takeoff (off ground) and reach-
ing 500 feet. If it becomes necessary for the
check pilot to give other than routine assist-
ance after becoming airborne, the maneuver
should be considered as unsatisfactory.
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(e) Chimbs and climbing turns. Climbs and
climbing turns should be performed in accord-
ance with the airspeeds and power settings as
prescribed by the air carrier or those set forth
in the Airplane Flight Manual. The use of
proper climb speeds and designated rates of
climb should be considered in determining the
satisfactory performance of this phase of the
instrument check flight.

(f) Steep turns. Except as provided herein-
after, steep turns should consist of at least 45°
of bank. The turns should be at least 180° of
duration but need not be more than 360°.
Smooth control application, and ability to
maneuver aircraft within prescribed limits,
should be the primary basis for judging per-
formance. When information is available on
the relation of increase of stall speeds versus
increase in angle of bank, such information
should be reviewed and discussed. As a guide,
the tolerances of 100 feet, plus or minus, & given
altitude should be considered as acceptable
deviation in the performance of steep turns.
Consideration may be given to factors other
than pilot proficiency which might make
compliance with the above tolerances imprac-
tical. For example, where the range of vision
from the safety observer’s position is obstructed
in certain types of aircraft while in a steep left
turn, the degree of left bank in such instances
may be reduced to not less than 30°.

{(g) Maneuvers (minimum speeds). Ma-
neuvers at minimum speed should be accom-
plished while using the prescribed flap settings
as set forth in the Airplane Flight Manual, In
addition, attention should be directed to air-
plane performance as related to use of flaps
versus clean configuration while operating at
minimum speeds. Attention should be directed
toward the pilot’s ability to recognize and
hold minimum controllable airspeed, to main-
tain altitude and heading, and to avoid un-
intentional approaches to stalls,

(h) Approach to stalls. Approach to stalls
should be demonstrated from straight flight
and turms, with and without power. An ap-
proach to stall should be executed in landing or
approach configuration. The extent to which
the approach to stall will be carried and the
method of recovery utilized should be dictated
by the type of aircraft beiug flown, its reaction
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to stall conditions, and the limitation estab-
lished by the air carrier. Performance should
be judged on ability to recognize the approach-
ing stall, prompt action in initiating recovery,
and prompt execution of proper recovery pro-
cedure for the particular make and model of
aircraft involved.

(i) Propeller feathering. Propeller feathering
should be performed. Such propeller feather-
ing should be accomplished in accordance with
instructions set forth by the air carrier and be
exercised at sufficient altitude to insure adequate
safety for the performance of the operation.
The pilot’s ability to maintain altitude, direc-
tional control, and satisfactory airspeed should
be demonstrated in accomplishing this maneu-
ver. The manner in which the pilot manages
his cockpit during propeller feathering should
also be noted.

(j) Maneuvers (one or more engines out).
When performing maneuvers {one or more
engines out) the aireraft should be maneuvered
with a loss of 50 percent of its power units,
such loss to be concentrated on one side of the
aircraft. The loss of these power units may be
simulated either by retarding throttles or by
following approved feathering procedures. The
pilot in command should be required to main-
tain headings and altitude and to make moder-
ate turns both toward and away from the dead
engine or engines. Proficiency should be
judged on the basis of the pilot’s ability to
maintain engine-out airspeed, heading and
altitude; to trim the airplane; and to adjust
necessary power settings.

(k) Rapid descent and pull-out. This ma-
neuver should consist of the following steps:
While the aircraft is under the normal appreach
configuration and being flown at a predeter-
mined altitude, it will be assumed that the air-
creft has arrived at a navigational fix and is
cleared to descend immediately to a lower alti-
tude. (The lower altitude should be one which
permits a descent of at least 1,000 feet.) Upon
reaching the lower altitude, the aircraft should
be recovered from the rapid descent and flown
on a predetermined heading and altitude for a
predetermined period of time. At the end of
the time interval, an emergency pullout should
be executed which will involve a change in di-
rection of at least 180°, Performance should
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be judged on the basis of ability to establish a
rapid descent at constant airspeed, stopping
the descent at the minimum altitude specified
without going below it, holding heading and
altitude, and smooth pull-up and climb.

(Iy  Ability to tune radio.'

(m) Orientation.'?

{n) Beam bracketing.

(o) Cone identification.!

(p) Loop orientation.’?

(q) Approach procedures. An approach pro-
cedure should be made in the aircraft on the
letdown aid for which the lowest minimums are
authorized and include, where possible, holding
patterns and air traffic control instructions
which might be used by the pilot in day-to-day
operations. In case a particular air carrier is
authorized its lowest landing minimums on a
letdown aid which is not installed at locations
where the air carrier’s pilots are based, the air
carrier should conduct the instrument check
flights at locations where such an aid is in-
stalled. If at the time of the instrument check
flight the letdown aid affording the lowest min-
imums is not in operation at the point the check
is given, the landing aid which affords the next
lowest minimums authorized should be used.
In this case the approsch on the aid affording
the lowest minimums may be conducted in a
simulator or other approved type trainer. All
other approaches which a particular air carrier
iz authorized to use, such as ADF, LF/MR
range, VOR, and VAR, may be conducted n
a simulator or other approved type trainer.
If these approaches (ADF, LF/MR range, YOR,
and VAR) are not performed in a simulator or
other approved type trainer, they should be
accomplished during the instrument check
flight. A record should be' maintained in the
pilot’s file which will indicate the date that the
approaches were performed and the grade
received.

{r) Missed approach procedures.
graph (s).)

(8) Traffic-control procedures.  Missed ap-
proach procedures and traflic control procedures
should be accomplished in a manner satis-

(See pars-

12 Paragraphe (1), (m), (n}, {0), and (p} may be accomplished during s
routine fine gheck. or jn o simulated ar synthetic trainer, or during the
Instrument check flight. A record should be maintained in the pilot’s
file which should {ndicate the date, method utilized, and grade received
in the performance of these items,
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factory to the examining check pilot. The
degree of satisfactory or unsatisfactory per-
formance should be predicated on the pilot’s
ability to maneuver the aircraft while per-
forming these procedures, and to follow in-
structions either verbal or written which may
be pertinent to the accomplishment of these
procedures. Paragraphs (r) and (s) may be
accomplished while performing paragraph (g).

(t) Cross-wind landing. A cross-wind land-
ing should be performed when practicable.
Traffic conditions and wind velocities will
dictate whether a cross-wind landing is practi-
cable. Performance should be judged on the
technique used in correcting for drift on final
approach, judgment in the use of flaps, and
directional control during rollout.

(u) Landing under regular approach condi-
tions. Landing under regular approach con-
ditions should necessitate a path of ftight around
the landing ares of not more than a 180° turn
but not less than a 90° turn, The pilot should
be judged on the basis of altitude and airspeed
control and his ability to maneuver under the
minimum ceiling and visibility econditions pre-
seribed.

(v) Takeoffs and landings (with engine(s)
failures). If it is consistent with safety, traffic
patterns, local rules and laws, a simulated en-
gine failure should be experienced during take-
off. The simulated failure should occur at any
time after the aircraft has passed the V; speed
pertinent to the particular takeoff and when
practicable before reaching 300 feet. When
performing the landing, the aircraft should be
maneuvered to a landing while utilizing 50
percent of the available power units. The
simulated loss of power should be concentrated
on one side of the aircraft. The pilot’s ability
to satisfactorily perform this maneuver should
be evaluated in the manner stated under para-
graph (i).

{w) Judgment. The pilot should demon-
strate judgment commensurate with experience
required of a pilot-in-command of air carrier
aireraft.

(x) Fmergency procedures, The emergency
procedures should be applicable to the type of
aircraft being flown and in accordance with the
emergency procedures prescribed by the air
carrier., A record should be maintained in the
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pilot’s file which will list the emergency pro-
cedures accomplished, date performed, and
grade received.

{Published in 18 F. R. 1911, Apr. 7, 1953, effective
Apr. 25, 1953.)

42.44-3 Aircraft used in instrument checks
(FAA policies which apply to sec. 42.44 (a)(3)).
Where a pilot-in-command is scheduled to fly
only one type of land aireraft or one type of
seaplane, he should be given his instrument
checks in that type of aircraft he is scheduled
to fly.

Where a pilot-in-command is scheduled to
fly more than one type of land aircraft and/or
seaplane, his instrument competency should be
checked in all types of aircraft he is scheduled
to fly., However, the following exceptions
should be allowed:

{a) If a pilot is scheduled to fly 2-engine,
3-engine, and 4-engine aircraft or any combina-
tion thereof, and/for more than one type of such
aircraft, he should take his instrument checks
in one of the larger and more complicated types
of aircraft; or if only one of the smaller type
aireraft is available, he should take his instru-
ment checks immediately due in that aircraft,
but his next instrument checks should be ac-
complished in one of the larger and more com-
plicated type of aircraft.

(b) If a pilot is scheduled to fly both land
aireraft and seaplanes, his instrument checks
should include a demonstration of competency
in both land sircraft and seaplane in accordance
with paragraph (a).

(Published in 18 F. R. 1912, Apr. 7, 1953, effective
Apr. 25, 1953.)

42.44-4  Use of flight simulator in instrument
checks (FAA policies which apply to see. 428.44
{a) (3)). An air carrier using a flight simu-
lator in its pilot training program may be
approved to utilize such a device for certain
maneuvers in conducting instrument checks
when (a) the training device accurately simu-
lates the flight characteristics and the per-
formance of the applicable aircraft through all
ranges of normal and emergency operation, (b)
a description of the maneuvers to be conducted
in the simulator, other than those specifically
authorized in paragraphs (1), (m), (n), (o),
{p), and (q) of section 42.44-2, is submitted
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to the Washington office for approval by the
region in which the headquarters of the air
carrier is located, and (c) certain critical
maneuvers which demonstrate the instrument
proficiency of a pilot are executed in an air-
craft of the type flown by the pilot in air carrier
service. The proficiency flight in the aireraft
should include at least maneuvers (minimum
speed), approach procedures, handling under
regular approach conditions, and takeoff and
landings, with engine failures as outlined in
section 42.44-2, paragraphs (g}, (q), (u), and
{v) respectively. :

(Published in 18 F. R. 1812, Apr. 7, 1953, effective
Apr. 25, 1953.)

42.44-5 Persons from whom the eguipment
and instrument checks must be received (FAA
interprefations which apply to sec. (2.44).

(a) “An authorized representative of the
Administrator’” as used in this section means
an FAA Flight Operations and Airworthiness
Inspector.

(b) “A check pilot of the air carrier” as
used in this section means a check pilot of the
air carrier by which the pilot is presently em-
ployed. Therefore, checks given to a pilot by
the check pilot of a previous employer within
the preceding 6 months do not satisiy the ex-
perience requirements of subparagraphs (2) and
(3) of section 42.44 (a).

(Published in 21 F. R. 450, Jan, 21, 1956, effective
Jan, 21, 1956; amended effective June 15, 1957.)

42.44-6 Flight engineer qualifications for
duty (IFAA interpretations which apply to sec.
42.44). An airman assigned to flight-check
other flight engineers must meet the recent
experience requirements of this part before
serving as a flight engineer in air transporta-
tion. However, the time spent in giving flight
engineer checks may be applied toward the 50-
hour recent experience requirement on a par-
ticular type of aircraft. Unless such experience
has been obtained within the preceding 12-
month period, a check by the air carrier or an
authorized representative of the Administrator
is required.

{Published in 21 F, R. 678, Jan. 31, 1956, effective
Feb. 15, 1956; amended in 21 F. R. 2373, Apr. 12, 1956,
effective upon publieation.)
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42 44-7  Requirements for approved training
eourse—aireraft simulator (FAA rules which
apply to sec. 42.44 (@) (4)).

{a) Application for approval. An applicant
desiring approval of an aireraft simulator train-
ing course shall submit his application 1o tripli-
cate to the local Air Carrier Safety Inspector.
The application shall contain a training course,
including a description of the equipment, facili-
ties, and material to be used, together with a let-
ter to the Administrator of the Federal Aviation
Agency requesting approval ¥ of the course.
The application shall be prepared in looseleaf
form, shall include a table of contents, time
required for each phase of the course; and
procedures for administering the following
training course:

(1) Training course. Flight equipment
used shall be identical to that used in actual
flight operations and the course ™ shall incor-
porate at least the following subjects:

(i) All of the required maneuvers in
section 40,282 (b) (1) of this subchapter and
section 42.44-2 except the visual flight maneu-
vers performed around the airport.

(ii) A detailed description of the pro-
cedures to be employed in performing each of
the required maneuvers applicable to the type
aircraft being simulated.

(iii) Emergeney procedures concerned
with aireraft performance and also all emer-
gency procedures outlined in the approved
flight manual.

(b) Remsion of training course, Requests
for revisions of the appreved training course,
facilities, equipment, and material shall be
accomplished in the manner established for
securing approval of the original training course.
Three copies of the revision shall be submitted
in such form that entire pages of the approved
course can be removed and replaced by the
revision.

{e) Satisfactory completion of ecourse. De-
termination of satisfactory completion of the
approved aireraft simulator tralning course

W The Administrator will review the training eourse, and if it 13
found adeqguate, will resurn an approved copy of the epplication
to the applicant.

U Any logieal arrangement of the training eourse material will be
acceptable, if all the requived maneuvers are included, with appropriate
description of technigues and proceduras,

(Rev. 3/15/61)
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shall be made by an authorized representative
of the Administrator or a check airman.

(d) Cancellation of approval. Failure to meet
or maintain any of the standards established
for the approval of a training course shall be
considered sufficient reason for cancellation of
approval,

(Published in 22 F. R, 8998, Nov. 9, 1957, effective
Nov. 25, 1957)

42.44-8 Simulation requirements of aireraft
simulators used in an approved fraining course
(IFAA policies which apply to see. 42.44 {ay(4).
The aireraft simulator should fully simulate the
following systems or conditions:

All normal cockpit noises (adjustable
volume is permissible).

All surface eontrols.

Gust locks.

Trim tabs.

Landing gear operation.

Wheel brakes.

Steering mechantsm used on the ground.

Wing flaps.

Powerplants,

Propellers.

Fuel and oil systems (constant rate of de-
pletion is permisaible).

Cockpit and eircuit breaker station (circuit
breakers relating to nonessential flight
equipment need not be operable).

Hydraulic system.

Interior eockpit lights.

Fire detection and extinguishing systems.

Pressurization system for aireraft intended
to operate above 25,000 feet.

De-icing and anti-icing systems.

Oxygen system for flight crew.

(Published in 22 F. R. 8309, Nov. 9, 1857, effective
Nov. 25, 1957.)

[42.45 Training requirements for crew-
members serving on large aircraft.

[(a) Each air carrier shall establish a train-
ing program sufficient to insure that each crew-
member used by the air carrier is adequately
trained to perform the duties to which he is
to be assigned. The initial training phases
shall be satisfactorily completed prior to serving
in passenger or cargo operations.

[(b) Each air carrier shall be responsible
for providing adequate ground and flight train-
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ing facilities and properly qualified instructors.
There also shall be provided a sufficient num-
ber of check airmen to conduct the flight checks
required by this part. Such check airmen
shall hold the same airman certificates and
ratings as are required for the airman being
checked.

[(c) The training program for each flight
crewmember shall consist of appropriate ground
and flight training including proper flight crew
coordination. Procedures for each flight crew
function shall be standardized to the extent
that each flight crewmember will know the func-
tion for which he is responsible and the relation
of those functions to those of other flight erew-
members. The initial program shall include
at least the appropriate requirements specified
in sections 42.45a through 42.45e.

[(d) The crewmemher emergency proce-
dures training program shall include at least
the requirements specified in section 42.45e.

[(e) The appropriate instructor, supervisor,
or check airman responsible for the particular
training or flight check shall certify to the
proficiency of each crewmember upon com-
pletion of his training, and such certification
shall become a part of the individual’s record.

[(Amendment 42-23, published in 24 F. R. 9773,
Dec. 5, 1959, effective Jan. 1, 1961.)]

42.45-1 Training program (FAA policies
which apply to sec. £2.45).

(a) Ground phase. The ground phase of the
air carrier’s pilot training and instruction pro-
gram shall include:

(1) A study of the regulations in this sub-
chapter applicable to irregular air carrier opera-
tion and of the provisions of the air carrier’s
operating certificate, including methods and
principles of determining weight limitations for
landings and takeoffs;

(2) A study of the company’s operations
manual and procedures;

(3) Training in the duties and responsi-
bilities of flight crew and crewmembers;

(4) Through familiarization with the air-
craft to be flown including the engines and all
major components, operation of cabin pressur-
ization (if instailed), oxygen system, standard
operating procedures, a study of the FAA
approved Airplane Flight Manual;
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(5) A study of navigation, use of radio
aids to navigation and such refresher courses
necessary to keep airmen current in the appli-
cation of any new developments;

{6} A study of meteorology sufficient to
maintain & practical knowledge of the principles
of icing, fog, thunderstorms and frontal sys-
tems, etc., and the best method of operating
under these various conditions.

Training and instruction in synthetic-ivpe
training devices may be included in the ground
phase of the training program. However, such
training should be so planned that it will sup-
plement the flight training phase and afford
further training in specific instrument let-down
procedures to be conducted by the pilot in
irregular air carrier operations,

(b} Flight phase. The flight phase of the
training program should be so planned as to
insure adequate initial qualification of the pilot
on the type aircraft on which he is to serve. It
shall also provide for the continued mainienance
of a high standard of pilot proficiency. This
training shall include, but not be limited to:

{1} Takeoffs and landings under varying
conditions of load, wind, low ceiling and
visibility, inoperative engine, etc.;

(2) Flight with one or more engines in-
operative, including flight with any one engine
fully throttled at maximum authorized load,
either at one-engine-inoperative service ceiling
or at an altitude equivalent to 1,000 feet above
the highest part of the terrain on the route or
routes to be flown;

(3) Operating under normal and maximum
limits of power and speed;

(4) Conduct instrument flight including
navigation by low frequency radio ranges,
VHF, and ADF, letting-down-through pro-
cedures utilizing radio range, ADF, ILS, GCA,
etc., whichever is used by the air carrier in its
nermal operations.

(¢) Emergency procedures, The training pro-
gram shall include instruction in emergency
procedures particularly with respect to engine
failure, fire in the air or on the ground, evacua-
tion of passengers, location and operation of all
emergency equipment, power settings for maxi-
mum endurance 2nd maximum renge, ete.

(d)} Other. Whenever flight engineers, flight
radio operators, flight navigators, or cabin
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attendants are utilized, appropriate and ade-
quate training and instryction shall be included
in the air carrier's training program.

{Published in 14 F. R. 7039, Nov. 22, 1949, effective
upon publication.)

[42.45a Initial pilot ground training.
Ground training for all pilots shall include
instruction in at least the following:

[(a) The appropriate provisions of the air
carrier operations specifications and appropri-
ate provisions of the regulations of this sub-
chapter with particular emphasis on the opera-
tion rules and airplane operating limitations;

[(b) Appropriate contents of the manuals;

[(c) The duties and responsibilities of crew-
members;

[(d) The type of airplane to be flown, in-
cluding a study of the airplane, engines, all
major components and systems, performance
limitations, standard and emergency operating
procedures, and appropriate contents of the
approved Airplane Flight Manual;

E(e) The principles and methods of deter-
mining weight and balance limitations for
takeoff and landing;

L) Navigation and use of appropriate aids
to navigation, including the insirument ap-
proach facilities and procedures which the air
carrier is authorized to use;

[(g) Airport and airways traffic control sys-
tems and procedures, and ground control let-
down procedures if pertinent to the operation;

[(h) Meteorology sufficient to insure a prac-
tical knowledge of the principles of icing, fog,
thunderstorms, and frontal systems; and

L) Procedures for operation in turbulent
air and during periods of ice, hail, thunder-
storms, and other poientially hazardous mete-
orological conditions.

[(Amendment 42-23, published in 24 F.R. 9773,
Dec. 5, 1959, effective Jan, 1, 1961.)7]

[42.45b [Initial pilot flight training.

[(a) Flight training for each pilot shall in-
clude at least takeoffs and landings, during
day and night, and normal and emergency
flight maneuvers in each type of airplane to be
flown by him in passenger or cargo flights,
and flight under simulated instrument flight
conditions.

[(h) Flight training for a pilot qualifying to

(Rev. 3/15/61)
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serve as pilot in command or as second in
command in a crew requiring three or more
pilots shall include flight instruction and prac-
tice in at least the following maneuvers and
procedures:

[(1) In each type of airplane to he flown
by him:

[{i) At the authorized maximum takeoff
weight, takeoff using maximum tzkeoff power
with simmnlated failure of the critical engine.
For transport category airplanes the simulated
engine failure shall be accomplished as closely
as possible to the critical engine failure speed
(V.), and climbout shall be accomplished at a
speed as close as possible to the takeoff saftey
speed (V,). Each pilot shall ascertain the
proper values for speeds V; and Vy;

E(ii) At the authorized maximum land-
ing weight, flight in a four-engine airplane,
where appropriate, with the most critical com-
binations of two engines inoperative, or oper-
ating at zero thrust, utilizing appropriate climb
speeds as set forth in the Airplane Flight
Mannal;

L(iii) At the authorized maximum land-
ing weight, simulated pullout from the landing
and approach configurations accomplished at a
safe altitude with the critical engine inoperative
or operating at zero thrust;

[(iv) Suitable combinations of airplane
weight and power less than those specified in
subdivisions (i), (ii), and (iii) of this subpara-
graph may he employed if the performance
capabilities of the airplane under the above
conditions are simulated.

[(2) Conduct of flight under simulated
ingirument conditions, utilizing all types of
navigational facilities and the letdown proce-
dures used in normal operations. If a partic-
nlar type of facility is not available in the
training area, such training may be accom-
plished in a synthetic trainer.

[(c) Flight training for a pilot qualifying to
gerve as second in command in a crew requir-
ing two pilots shall include flight instruction
and practice in at least the following maneuvers
and procedures:

[(1) In each type of airplane to he flown
by him in scheduled operation:

[(i) Assigned flight duties as second in
command, including flight emergencies,
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[ (i) Taxiing,

E(iii) Takeoffs and landings,

[(iv) Climbs and climbing turns,

[(v) Slow flight,

[(vi) Approach to stall,

[(vii} Engine shutdown and restart,

[ (viii) Takeoff and landing with simu-
lated engine failure,

[(ix) Conduct of flight under simulated
instrument conditions including instrument ap-
proach at least down to circling approach
minimum and missed approach procedures.

[(2) Conduct of flight under simulated
instrument conditions, atilizing all types of
navigational facilities and the letdown proce-
dures used in normal operations. Except for
those approach procedures for which the low-
est minimums are approved, all other letdown
procedures may be given in a synthetic trainer
which contains the radio equipment and instru-
menis necessary to simulate other navigational
and letdown procedures approved for use by
the air carrier.

[(Amendment 42-23, published in 24 F.R. 9773,
Dec. 5, 1959, effective Jan. 1, 1961.)]

[42.45¢ [Initial flight navigation train-
ing.

[(a) The training for Aight navigation shall
include the applicable portions of at least para-
graphs (a) through (d) and (f) through (h) of
section 42.45a.

L(b) Prior to serving as a required Aight
crewmember each fight navigator shall be
given sufficient ground and flight training to
become proficient in those duties assigned him
by the air carrier. The flight training may be
accomplished during passenger or cargo flights
under the supervision of a qualified flight
navigator,

[(Amendment 42-23, published in 24 F.R. 9773
Dec. 5, 1959, effective Jan. 1, 1961,)]

[42.45d Initial Rlight engineer training.

[(a) The training for flishi engineers shall
include at least the instruction specified in
section 42.45a (a) through (e).

[(b) Flight engineers shall he given suffi-
cient training in flight to become proficient in
those duties assigned them by the air carrier.
Except for emergency procedures, this train-
ing may be accomplished during passenger or
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cargo flights under the supervision of a
qualified flight engineer.

[{Amendmeni 42-43, published in 24 F.R. 9773,
Dec. 5, 1959, effective Jan. 1, 1961.)]

[42.45¢ Initial crewmember emergency
training. '

[(a) The training in emergency procedures
shall be designed to give each crewmember
appropriate individual instraction in all emer-
gency procedures, including assignments in the
evenl of an emergency, and proper coordina-
tion between erewmembers. At least the fol-
lowing subjects as appropriate to the individual
crewmembers shall be taught: The procedures
to bhe followed in the event of the failure of an
engine, or engines, or other airplane compo-
nents or systems, emergency decompression,
fire in the air or on the ground, diiching,
evacuation, the location and operation of all
emergency equipment, and power setting for
maximum endurance and maximum range.

[(b) Synthetic trainers may be used for
training of crewmembers in emergency pro-
cedures where the trainers sufficiently simu-
late flight operating emergency conditions for
the equipment to be used.

[{c) All crewmembers performing duties on
pressurized airplanes operated above flight
level 250, shall, as a part of their approved
emergency procedure training, receive instruc-~
tions by means of lectures and films covering
at least: respiration, hypoxia, duration of con~
sciousness at altitude when supplemental oxy-
gen is not supplied, gas expansion, gas bubble
formation, physical phenomena and incidents
of decompression; and receive actual training
and practice in the donning of the oxygen mask
and operation of the oxygen eguipment. In
lieu of the required films, the air carrier may
use any other equivalent means of visnal pres.
entation which, after demonstration, meets
with the approval of a representalive of the
Adminisirator.

[(Amendment 42-23, published in 24 F.R. 9773,
Dec. 5, 1959, effective Jan. 1, 1961; Amendment
42-31, published in 26 F.R. 1058, Feb. 3, 1961, effective
Mar. 3, 1961.)]

[42.45f Recurrent training.
[(a) Each air carrier shall provide such
training as is necessary to insure the contin-
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ned competence of each crewmember and to
insure that each possesses adequate knowledge
of and familiarity with all new equipment and
pracedures to be used by him.

L(b) Each air carrier shall, at intervals estab-
lished as part of the training program, but not
to exceed 12 months, check the competence
of each crewmember with respect to procedures,
techniques, and information essential to the
satisfactory performance of his duties. Where
the check of the pilot in command or second
in command requires actual flight, such check
shall be considered to have been met by the
checks accomplished in accordance with sec-
tions 42.44{a}(2) or 42.44(a)(3), respectively.

[(¢) The appropriate instructor, supervisor,
or check airman shall certify as to the profi-
ciency demonstrated, and such certification
shall become a part of the individnal’s record.

[(Amendment 42-23, published in 24 F.R. 9773,
Dec, 5, 1959, effective Jan. 1, 1961.)]

[42.45g Approval of training programs.
The training program established by the air
carrier under the provisions of sections 42.45
through 42.45f shall meet with the approval of
an authorized representative of the adminis-
trator: Provided, That the curriculum of such
training program shall be submitted in appro-
prizte form to an authorized representative of
the Administrator not later than May 1, 1960.

[{Amendment 42-23, published in 24 F.R., 9773,
Dec. 5, 1959, effective Jan. 1, 1961, except as noted
in provise.)]

[42.45h Flight crewmember qualifica-
tion for large aircraft. '

[(a) No air carrier shall utilize any flight
crewmember, nor shall any such airman per-
form the duties authorized by his airman cer-
tificate, unless he satisfactorily meets the
appropriate requirements of sections 42.40,
42,41, 42.43, 42.44: and 42.45 or 42.45f,

[(b} Check airman shall certify as to the
proficiency of the pilot being examined, as re-
quired by sections 42.43(b) and 42.44(a) and
such certification shall become a part of the
airman’s record.

[{Amendment 42-23, published in 24 F.R. 9773,
Dec. 5, 1959, effective Jan. 1, 1961.)]
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42.46 Logging flight time.

(a) A pilot in command may log his total
flight time,

(b) A second pilot holding an airline trans-
port pilot certificate and rating for the aircraft
flown may log the total time during which he
is on duty on the flight deck.

{(¢) A second pilot not holding an airline
transport pilot certificate and rating for the
aireraft flown may log 50 percent of the total
flight time during which he is on duty on the
flight deck.

(d) A pilot may log as instrument fight
time only such time as he is actually manipu-
lating the controls when the aircraft is being
flown solely by reference to instruments,

42.47 Grace period for airman periodic
checks. Whenever this part requires an air-
man check at stated intervals, such check may
be given at any time during the month preceding
or following the month in which it becomes due.
The effective date of the check, if given within
the preceding or following month, shall be the
same as if given within the month in which it
became due,

42.48 Flight timme limitations for pilols
on large aircraft. The following limitations
ghall be applicable to pilots serving on large
aircraft.

{a) Individual pilot limitations.

(1} A pilot may be scheduled to fly 8 hours
or less during any 24 consecutive hours without
a rest period during such 8 hours.

(2) A pilot shall receive 24 hours of rest
before being assigned further duty when he
has flown in exeess of 8 hours during any 24
consecutive hours.

(3) A pilot shall be relieved from all duty
for not less than 24 consecutive hours at least
once during any 7 consecutive days.

(4) A pilot shall not fly as a erewmember
in air carrier service more than 100 hours
during any 30 consecutive days.

{8) A pilot shall not fly as a crewmember
in air carrier service more than 1,000 hours in
any one calendar year.

(6) A pilot shall not do other commercial
flying if his total flying time for any specified
period will exceed the limits of that period.
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(7) Time spent in any deadhead transpor-
tation shall in no case be considered as part of
a required rest period.

(b) Aircraft having a erew of two pilots.

(1) A pilot shall not be scheduled to fly in
excess of 8 hours during any 24-hour period
unless he is given an intervening rest period at
or before the termination of 8 scheduled hours
of flight duty. Such rest period shall equal at
least twice the number of hours flown since the
last preceding rest period, and in no case shall
such rest period be less than 8 hours. During
such rest period the pilet shall be relieved of all
duty with the air carrier.

(2) A pilot shall not be on duty for more
than 16 hours during any 24 consecutive hours.

(¢) Alreraft having a crew of three pilots.

{1} A pilot shall not be scheduled for duty
on the flight deck in excess of 8 hours in any
24-hour period.

(2) A pilot shall not he scheduled to he
aloft for more than 12 hours in any 24-hour
period.

(3) A pilot shall not be on duty for more
than 18 hours in any 24-hour period.

(d) Aireraft having a crew of four pilots.

(1) A pilot shall not be scheduled for duty
on the flight deck in excess of 8 hours during
any 24-hour period.

{2) A pilot shall not he scheduled to be
aloft for more than 16 hours in any 24-hour
period,

(3) A pilot shall not be on duty for more
than 20 hours during any 24-hour period.

42.48-1 “Scheduled to fly,” “scheduled to be
aloft,” and “scheduled for duty on the flight deck”
(FAA inferpretations which apply to. sec.
42.48). The phrases “scheduled to fly”" and
“gecheduled to be aloft,” as used in this section,
refer to the estimated ‘‘block-to-block time”
for a particular flight under normal operating
conditions. The phrase “scheduled for duty
on the flight deck,” as used in this section,
refers to that portion of such “block-to-block
time”’ during which the airman is scheduled for
flight duty on the sircraft.

(Published in 14 F. R. 7040, Nov. 22, 1949, effective
upon publication.}

42.48-2  Scheduled type operations (FAA
policies which apply to sec. 42.48). An operator
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conducting a scheduled type operation {e. g.,
scheduled cargo-only service, regular flights
between points pursuant to a military contract,
ete.) may establish flight operations schedules
for a particular route or route segment in order
to determine compliance with the scheduling
provisions of the flight time limitations.

(Published in 21 F. R, 4312, June 20, 1956, effective
July 1, 1956.)

42.49 Assignment of emergency evacua-
tion funclions for each crewmember,
After May 31, 1956, each air carrier shall
assign all necessary emergency functions for
each crewmember to perform in the event
of circumstances requiring emergency evacua-
tion. The air carrier shall show that functions
g0 assigned are practicable of accomplishment.
These functions shall be described in the air
carrier manual,

Flight Operation Rules

42.51 Pilot responsitbilities.

(a) Pilot in command. The pilot in com-
mand of the aircraft shall be designated by
the air carrier.

{b) Preflight action. Prior to commencing
a flight the pilot in command shall familiarize
himself with the latest weather reports pertinent
to the flight issued by the United States
Weather Bureau or if unavailable, by the most
reliable source, and with the information
necessary for the safe operation of the aircraft
en route, and on the airports or other landing
areas to be used, and determine that the
flight can be completed with safety.

(c) Charls and flight equipment. The
pilot in command shall have in his possession
in the cockpit proper flight and navigational
facility charts, including instrument approach
procedures when instrument flight is aunthor-
ized, and such other flight equipment as may
be necessary to properly conduct the particular
flight proposed.

(d) Emergency decigions.

(1} When required in the interest of safety,
a pilot may make any immediate decision and
follow any course of action which in his judg-
ment appears necessary, regardless of pre-
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seribed methods or requirements. He shall,
where bpracticable, keep the proper control
station fully informed regarding the progress
of the flight.*

(2) In an emergency requiring either the
dumping of fuel or a landing at a weight in
excess of the authorized landing weight, a
pilot may elect to follow whichever procedure
he considers safer.

(e) Serviceability of equipment. Prior
to starting any flight, the pilot shall determine
that the aircraft, all engines and prepellers,
appliances and required equipment, including
all instruments, are in proper operating condi-
tion. If during the flight any such engine,
propeller, appliance, or equipment malfunctions
or becomes inoperative, the pilot in command
shall determine whether the flight can be con-
tinned with safety. Unless he helieves that
flight can be continued safely, he shall hold
or cancel it until satisfactory repairs or re-
placements are made.

3 See section 42.94 for the report to be filed by the pilot where the
authority granted by this section is exercised.
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(fy Admission to flight deck of aircraft
having a separate pilot compartment.
No persons, other than crewmembers, shall
be admitted to the flight deck of an airplane
having a separate pilot compartment except
those authorized in subparagraphs (1) and (2)
of this paragraph. For the purposes of this
section, the Administraior shall determine
what constitutes the flight deck.

{1) FAA Flight Operations and Air-
worthiness Inspectors and authorized repre-
sentatives of the Board while in the performance
of official duaties shall be admitied to the flight
deck.

NOTE: Nothing contained in this paragraph shall
be construed as limiiing the emergency authority of
the pilot in command to exclude any person from the
flight deck in the interest of safety.

{2) The persons listed helow may he
admitted to the flight deck when authorized
by the pilot in command:

(i) An employee of the Federal Gov-
ernment or of an air carrier or other aero-
nautical enterprise whose duties are such
that his.presence on the flight deck is necessary



CAM 42

or advantageous to the conduct of safe air
carrier operations, or

NOTE: Federal employees who deal responsibly
with matters relating to air carrier safety and such air
carrier employees as pilots, dispatchers, meteorolo-
gists, communication operators, and mechanics whose
efficiency would be increased by familiarity with flight
conditions may be considered eligible under this
requirement. Employees of traffic, sales, and other
air carrier depariments not directly related to flight
operations cannot be considered eligible unless au-
thorized under subdivision (ii) of this subparagraph.

(ii) Any other person specifically au-
thorized by the air carrier management and
the Administrator.

{3) All persons admitied to the fight
deck shall have seats available for their use
in the passenger compartment except;

(i) FAA Flight Operations and Air-
worthiness Inspectors or other authorized
representatives of the Federal Aviation Agency
or the Civil Aeronautics Board engaged in
checking flight operations;

(ii) Air traffic controllers who have
been authorized by the Administrator to
observe ATC procedures;

(iii) Certificated airmen of the air
carrier whose duties with the carrier require
an airman certificate;

(iv) Certificated airmen of another air
carrier whose duties with such carrier require
an airman certificate and who have heen
authorized by the air carrier concerned to make
specific trips over the route;

(v) Employees of the air carrier, whose
functions are directly related to the conduct
or planning of flight operations or the in-flight
monitoring of aircraft equipment or operating
procedures, but only when their presence in
the cockpit is required in the furtherance of
such functions and when specifically authorized
in writing by a responsible supervisor in the
operations department of the air carrier, who
is listedin the Operations Manual as having
such authority; and

(vi) Technical representatives of the
manufacturer of the airplane or its components
whose functions are directly related to the
in-flight menitoring of aircraft equipment or
operating procedures, but only when their
presence in the cockpit is required in the
furtherance of such functions and only when
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specifically authorized in writing by the Ad-
ministrator and by a responsible supervisor in
the operations department of the air carrier,
who is listed in the Operations Manual as
having such authority.

42.561-1 Preflight responsibilities (FAA in-
terpretations which apply fo sec. 4251 (a)
and (8)). In complying with section 42.51 (a)
and (b)—particularly thet pertion requiring the
pilot in command to familiarize himself with
“the information necessary for the safe opera-
tion of the aircraft en route and on the airports
or other landing areas to be used’’—the pilot in
command must, prior to origination of each
flight review the en route procedures, radio
navigational facilities, holding patterns, ap-
proach procedures, and letdown procedures for
the airport of destination and the alternate
airports, if any, for the proposed flight.

Under the provisions of section 42.60-5, an
air carrier using a large aireraft is required to
establish a procedure in its operations manual
whereby the pilot in command will under cer-
tain conditions certify on an appropriate form
provided by the air carrier that the specified
preflight action has been taken, and whereby
such certification will be maintained as & part
of its flight records.

(Published in 17 F. R. 5811, June 28, 1952, effective

upon publication; amended in 18 F. R. 172, Jan. 9, 1953,
effective Jan. 31, 1953.)

42.51-2 Responsibilities of the pilot-in-com-
mand (FAA policies which apply to sec. 42.51).
In addition to the responsibilities prescribed
in this section, the pilot-in-command is respon-
sible for:

() Safe and efficient conduct of the flight to
which assigned;

(b) Proper performance of duties by other
assigned members of the crew;

(¢) Conducting the flight in accordance with
the provisions of the air carrier’s irregular air
carrier operating certificate and the -applicable
Civil Air Regulations;

(d) The exercise of good judgment in the
planning of the flight;

(e} Proper loading of the aircraft, stowage
of cargo, and adequacy of tie-down facilities;

() Determining that there are sufficient
approved seats and safety belts for the number
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of persons aboard the aircraft, and that safety
belts are fastened when required;

() Proper servicing of the aireraft, including
sufficient fuel, oil, and other items, such as
de-icer fluid, etc., as may be necessary for the
safety of the flight.

(Published in 14 F. R, 7040, Nov. 22, 1949, effective
upon publication; amended in 17 F. R. 5810, June 28,
1952, effective upon publication.)

42.51-3 Time of reporting for duty (FAA
polictes which apply to see. 42.51 (b)). Each
pilot should report in sufficient time prior
to the start of the flight to permit reading
of pilot’s bulletins, current NOTAMS, study-
ing of weather forecasts and reports, and other
items pertinent to the proposed flight.

(Published in 14 F. R, 7040, Nov. 22, 1949, effective
upon publication; amended in 17 F, R. 5810, June 28,
1952, effective upon publication.)

42514 Flight equipment (FAA policies
which apply to sec. 42.51 (). Flight equip-
ment shall include, but not be limited to,
a navigation computer or calculator; current
Airman’s Guide; Flight Information Manual;
International Flight Information Manual,
if foreign flight is contemplated; and when
night flight is contemplated, two satisfactory
flashlights in good working order.

(Published in 14 F. R. 7040, Nov. 22, 1949, effective
upon publication; amended in 17 F. R. 5810, June 28,
1952, effective upon publication.)

42.51-5 Serviceability of equipment (FAA
policies which apply to see. 42.81 (¢)).

(a) The pilot, as the authorized representa-
tive of the air carrier, is held responsible for
the airworthiness of the aircraft and all its
component parts or assemblies during its
operation. Prior to starting any flight, the
airworthiness of the sircraft will normelly be
determined through an inspection of the log
book and maintenance records to make sure
that all required maintenance functions and
inspections heve been accomplished and that
the previously reported mechanical difficulties
have been corrected. In addition, the pilot
shall test the radio equipment and such in-
struments as may be ground checked for
satisfactory operation. The pilot’s responsi-
bility also includes that of determining that
refueling procedures and equipment are safe
in all respects; such as, determination that

water has been eliminated from the fuel, that
sumps are drained on the aircraft, ete.

(b) When a malfunction or other difficulty
is experienced with any component of the air-
craft during the flight, the pilot should determina
that a reasonable margin of safety will exist
with those components which remain in good
operating condition. If the situation exists
where an additional failure would cause a
hazardous condition the pilot should not con-
tinue flight, but should land at the nearest
available landing area where a safe landing can
be made.

(¢) If any required instrument having fune-
tions which are not compensated for becomes
inoperative during flight, a landing shall be
made at the firat airport where proper facilities
to permit a safe landing are available.

(d) If unable to maintain two-way radio
communications, the pilot in command shall:

(1) If operating under VFR conditions,
proceed under VFR and land as soon as
practicable, or

(2) Proceed according to the latest air
traffic clearance to the radio facility serving the

girport of intended landing, msintaining the

minimum safe altitude or the last acknowledged
assigned altitude, whichever is higher. Descent
shall start at the expected approach time last
authorized or, if not received and acknowledged
at the estimated time of arrival indicated by
the elapsed time specified in the flight plan.
{Published in 14 F. R. 7040, Nov. 22, 1949, effective

upon publieation; amended in 17 ¥. R. 5810, June 28,
1952, effective upon publication.)

42,52 Fuel supply. The following mini-
mum fuel requirements shall be applicable as
specified:

(a) United States. Within the continental
limits of the United States the following require-
ments shall be met unless the Administrator
finds, after considering the character of the
terrain bheing traversed, the available airports,
and the category of aircraft being. operated,
that the safe conduct of the flight normally
requires a greater quantity of fuel.

(1) No flight in small aircraft under VFR
shall be started unless the aircraft carries
sufficient fuel and oil, considering the wind
and oither weather conditions forecast, to fly
to the point of intended landing, and thereafter
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for a period of at least 30 minutes at mormal
cruising consumption.

(2) No flight in large aircraft under VFR
shall be started unless, considering the factors
enumerated in subparagraph (1) of this para-
graph, the aircraft carries sufficient fuel and
oil to fly to the point of intended landing, and
thereafter for a period of at least 45 minutes at
normal cruising consumption.

(3) No flight in large or small aircraft
under IFR shall be started unless, considering
the factors set forth in subparagraph (1) of
this paragraph, sufficient fuel and eil are
carried aboard the aircraft (i) to reach the
point of intended landing, (ii) thereafter to
fly to the alternate airport, and (iii) thereafter
to fly for a period of 45 minutes at normal
cruising consumption.

(b) Outside the United States. Qutside
the continental limits of the United States, the
following requirements shall be met unless the
Administrator finds, after considering the
character of the terrain being traversed, the
available airports, and the category and type of
aircraft being operated, that the flight may
be safely conducted with a lesser quantity of
fuel.

(1) No flight shall be started unless, con-
sidering the wind and other weather conditions
expected, the aircraft carries sufficient fuel and
oil (i) to fly to the next point of landing specified
in the flight plan, (ii) thereafter to fiy to and
land at the most distant alternate airport
designated in the flight plan, and (iii) thereafter
to fly for a period of at least 2 hours at normal
cruising consumption.

(2) No flight shall be returned to the
point of departure or to an alternate airport
for that peint unless the aircraft has sufficient
fuel to return to such point and thereafter to
fly for a period of at least 2 hours at normal
cruising consumption,

(3) Neo flight shall be started to a destina-
tion for which there is no available alternate
unless the aircraft carries sufficient fuel, con-
sidering wind and other weather conditions
expected, to fly to that point and thereafter to
fly for at Ieast 3 hours at normal cruising
consumption.

42.52-1 Operations in the State of Alaska
(FAA policies which opply to sec. 42.52(a)).
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For operations in the State of Alaska, the
minimum fuel requirements specified for oper-
ations within the continental limits of the
United States shall apply, except as indicated
in section 42.52-2,

{Published in 14 F. R. 7040, Nov. 22, 1049, effective
upon publication.)

42.52-2 Operations in the State of Alaska
(FAA policies which apply to sec. 42.63 (B)).
The minimum fuel requirements specified for
operations outside the continental limits of the
United States shall apply to all off-airway over-
water operation into or out of the State of
Alaska, and to all instrument operation to or
from points north of latitude 67° N. or to or
from points in the Aleutian and Pribiloff Islands
west of longitude 160° W.

(Published in 14 F. R. 7040, Nov. 22, 1949, effective
upon publication.)

42.58 Minimum flight altitude rules.
Except during takeoff and landing, the flight
altitude rules prescribed in paragraphs (a) and
(b) of this section, in additioh to the applicable
provisions of Section 60.17 of this subchapter,
shall govern air carrier operations: Provided,
That other altitudes may be established by the
Administrator for any area where he finds,
after considering the character of the terrain
being traversed, the quality and quantity of
meteorological service, the navigational facili-
ties available, and other flight conditions, that
the safe conduct of flight permits or requires
such other altitudes.

(a) Day VFR operations. No aircraft shall
be flown at an altitude less than 500 feet above
the surface or less than 1,000 feet from any
meountain, hill, or other obstruction to flight.

(b) Night VFR or IFR operations. No
aireraft shall be flown at an altitude less than
1,000 feet above the highest obstacle located
within a horizontal distance of 5 miles from the
center of the course intended to be flown or, in
mountainous {errain designated by the Admin-
istrator, 2,000 feet above the highest obstacle
located within a horizontal distance of 5 miles
from the center of the course intended to he
flown: Provided, That in YFR operations at
night in such mountainous terrain aircraft may
be flown over a lighted civil airway at a mini-
mum altitude of 1,000 feet above such ohstacle.
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42.54 Flight into known icing condi-
tions. No aircraft shall be flown into known
or probable heavy icing condifions. Aireraft
may be flown into light or mederate icing condi-
tions only if the aircraft is equipped with an ap-
proved means for de-icing the wings, propellers,
and such other parts of the aircraft as are essen-
tial to safety.

42.54-1 Other parts of the aircraft (FAA in-
terpretations which apply to sec. 42.54). The
other parts of the aircraft referred to in this
section include, but are not limited to, car-
buretors, windshields, pitot-static tubes, and
empennage surfaces.

(Published in 14 F. R. 7040, Nov. 22, 1949, effective
upon pukblication.)

42.55 Weather minimums. No flight
shall be started unless the takeoff, en route
operation, and landing at destination can he
conducied in accordance with the weather re-
quirements of Part 60 of this subchapier,” but
in no case less than the minimums specified
below:

(a) For YFR takeoff, en route operation, or
landing, the weather minimums shall he a ceil-
ing of 1,000 feet and visibility of 1 mile for day
and 2 miles for night, unless otherwise author-
ized by an air traffic clearance obtained from
air traffic control.

(b) For IFR operations the weather mini-
mums, including alternate airport requirements,
shall not be less than these specified in Parts
609 and 610 of the Regulations of the Admin-
istrator, or as otherwise specified or authorized
by the Administrator. These weather mini-
mums, including alternate airport requirements,
also may be found in the Approach and Landing
Charts and Radio Facility Charts of the Coast
and Geodetic Survey and in the Airman’s
Guide.

[(c) The ceiling and visibility landing min-
imums prescribed in the air carrier’s opera-
tions specifications for an airport, other than
an alternate airport, shall be increased by 100
feet ceiling and 1% mile visibility whenever the
pilot in command of a large airplane has net
served 100 hours as pilot in command in air

7 See Parta 609 and 610 of the Regulalions of the Administrator, or refer
te the Approach and Landing Charts and Radic Facility Charta of the
Coast and Geodetic Survey, and to the Airman’s Guide for specific en
route, takeoff, and landing minimurms (or particular rontes and airports.
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carrier or commercial operations in that par-
ticular type of airplane. The ceiling and visi-
bility minimums need not be increased above
those applicable to the airport when used as an
alternate airport. The sliding scale, when
authorized in the air carrier’s operations
specifications, shall not be applied until the
pilot in command has served 100 hours as
pilot in command in air carrier or commercial
operatlions in the particular type of airplane
heing operated by him.

[{Amendment 42-32, published in 26 F.R.3461,
Apr. 22, 1961, effective May 23, 19615}

42.55-1 Deleted.

(Published in 20 F. R. 4148, June 15, 1953, effective
June 30, 1955.)

42.55-2 Air traffic clearance (FAA inter-
pretations whieh apply to sec. 42.56 (a)). An air
traflic clearance obtained from air traffic control
is an approval for the flight, or portion thereof,
only with regard to known traffic conditions and
does not authorize & pilot to violate the Civil
Air Repulations pertaining to weather mini-
mums. Regardless of any air traffic clearance
obtained from air traffic control, the minimum
visibility shall be not less than 1 mile for day
and 2 miles for night in control zones, and 3
miles in control areas.

(Published in 14 F. R, 7040, Nov. 22, 1949, effective
upon publication.)

42,55-3 IFR takeoff and landing minimums
(FAA policies which apply to sec. 42.55).

{a) The basic IFR takeoff minimums and
landing minimums for each type of instrument
approach procedure are prescribed in the opera-
tions specifications issued to an air carrier or
commercial operator under the authority of this
part. Frequently, these minimums are higher
than those published in Part 609 of the Regula-
tions of the Administrator. However, by appli-
cation to the local inspector having certifi-
cate responsibility, minimums down to the
lowest minimums prescribed in Part 609 for a
particular airport may be authorized if such
airport is regularly used by an air carrier or
commercial operator (e. g., main operations
base). To obtain such muthorization, the air
carrier or commercial operator will be required
to demonstrate that its pilot training program

{Rev, 7/1/61)
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and overall operating proficiency is adequate
for the use of lower minimums. Such lower
minimums, when approved, will be applicable
only to those pilots in command who (1) have
served as a pilot or as an observer member of the
crew on the flight deck during operations con-
ducted into the particular airport within the pre-
vious twelve months, (2) have been checked in
accordance with section 42.44-2 of this subehap-
ter on the type of facility for which the lower
minimums are guthorized, and (3) have been so

(Rev. 7/1/61)
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certified by a company check pilot as being
qualified to operate at the lower minimums.
(Published in 20 F. R. 4148, June 15, 1955, effective
June 30, 1955; amended effective June 15, 1957.)
42.56 Instrument approach. No instru-
ment approach procedure shall be executed or
landing made at an airport when the latest
United States Weather Bureau report for that
airport indicates the ceiling or visibility to be
less than that prescribed by the Administrator
for landing at such airport: Provided, That, if
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an instrument approach procedure is initiated
when the current U. S. Weather Bureau report
indicates that the preseribed ceiling and visi-
bility minimums exist and a later weather re-
port indicating below minimum conditions is
received after the aircraft (a) is on an ILS final
approach and has passed the outer marker, or
(b) is on a final approach using a radio range
station or comparable facility and has passed
the appropriate facility and has reached the
authorized landing minimum altitude, or (¢) is
on GCA final approach and has been turned
over to the final approach controller, such ap-
proack may be continued and a landing may be
made in the event weather conditions equal to
ot better than the prescribed minimums for
the airport are found to exist by the pilot in
command of the flight upon reaching the au-
thorized landing minimum altitude.

42.56-1 Standard instrument approach pro-
cedures (FAA rules which apply to sec. 48.56).
Standard instrument approach procedures pre-
scribed by the Administrator are published in
part 609 of this title (i. e. Regulations of the
Administrator).

(Published in 16 F, R. 7351, July 27, 1951, effective
upon publication.)

42.56-2 Takeoff and landing weather mini-
mums (FAA rules which apply to sec. 42.56).

(@) General. The ceiling and visibility con-
tained in the main body of the latest weather
report furnished by the U. 8. Weatiher Burean
or & source approved by the Weather Bureau
shall be used for instrument approach and
landing or takeoff for all runways of an airport
except as provided in paragraph (b).

(b) Runway visibility. Whenever the latest
weather report furnished by the U. S. Weather
Bureau or a source approved by the Weather
Bureau, including an aural report from the
control tower, contains a visibility value
specified as runway visibility for 2 particular
runway of an airport, such visibility shall be
used for a straight-in approach and landing or
takeoff for that runway only.!

{Published in 20 F. R, 9039, Dec. 9, 1955, effective
Dec. 15, 1935.}

15 Information respecting the official runway visibility observations
reported by the control tower operator may he obtained from the Office of
the U, 8. Wenther Bureay for the airport concerned. Such office main-
tains a continuocus graph recording of the runway visibllity shown oa the
vigibillty meter In the control fower.,
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42.57 Airport lighting for night opera-
tions. No air carrier shall use an airport for the
takeoff or landing of an aircraft at night unless
such airport is adequately lighted.

42.57-1 Minimum facilities (FAA policies
which apply to sec. 42.57). The minimum
facilities and equipment for airport lighting
where night operations are authorized and con-
ducted shall include at least the following:

(a) Adequate boundary lights defining the
boundaries of the usable area and/or adequate
contact (runway marker) lights identifying the
outer limits of the runways. Lights of the
open-flame type (flare pots) are not considered
adequate contact lights, except in an emergency.
Range lights (aviation green) shall be installed
and operating in conjunction with the boundary
or contact (runway marker) lights.

(b) Floodlights, either of a permanent or
portable type, shall be provided and operated
to illuminate the ramp, apron, and passenger-
loading area.

{¢) Obstructions on and in the vicinity of the
landing area should be obstruction lighted.
The criteria for determining obstructions to air
navigation and for the lighting of obstructions
to air navigation are contained in Technical
Standard Orders available from the Aeronau-
tical Reference Branch, Attn: M5-126, Federal
Aviation Agency, Washington 25, D.C.

(d) An illuminated wind direction indicator
shall be provided and located so as to be clearly
visible from the ground and the air.

{Published in 18 F. R, 1719, Mar. 27, 1643, effective
Apr. 15, 1953; amended effective June 15, 1957.)

42.58 Navigational aids for IFR fAight.
IFR operations shall be conducted only over
civil airways and at airports equipped with radio
ranges or equivalent facilities, unless the Ad-
ministrator has found that instrument naviga-
tion can be conducted by the use of radio diree-
tion finding equipment installed in the aireraft
or by other specialized means and has approved
or otherwise authorized such operation in the
air carrier operating certificate.

42.58-1 Off-airway instrument
(FAA rules which apply to sec. 42.58).

(a) Off-pirway instrument operation may be
authorized provided the aircraft is properly
equipped, and the flicht crew demonstrates they
are capable of navigating along & predetermined

operation
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flight path over a proposed route without de-
viating more than 5 miles or 5 degrees on etther
side (whichever is the lesser) from a straight line
drawn between the point of departure and the
next point of arrival,

(Published in 14 F. R. 7040, Nov. 22, 1949, effective

upon publication; amended in 21 F. R. 4312, June 20,
1956, effective July 1, 1856.)

42.59 Briefing of passengers. After May
31, 1956, each air carrier engaged in extended
overwater operations shall assare that all pass-
engers are briefed orally concerning the location
and method of operation of life vests and emer-
gency exits and the location of life rafts. The
procedure to be followed in presenting this brief-
ing shall be described in the air carrier manual.
Such a briefing shall include a demonstration of
the method of donning and inflating a life vest,
Where the airplane proceeds directiy over water
after takeoff, the briefing on location of the life
vests and emergency exits shall be accomplished
prior to takeoff, and the remainder of the brief-
ing shall be accomplished as soon thereafter as
practicable. Where the airplane does not pro-
ceed directly over water after takeoff, no part
of the briefing need he accomplished prior to
takeoff but the entire briefing shall be accom-
plished prior to reaching the overwater portion
of the flight.

42.59-1  Placement of established procedures
(FFAA policies which apply to sec. 42.69). The
procedures required by this section shall be
contained in the air carrier’s operations manual.

(Published in 14 F. R. 7040, Nov, 22, 1949, effective
upon publication.) '

42.60 Operations manual for large air-
craft.

(a) When operations are conducied in large
aircraft the air carrier shall prepare and main-
tain for the use and guidance of operations per-
sonnel an operafions manual which contains
full information necessary to guide flight and
ground personnel in the conduct of safe flight
operations and to inform such personnel re-
garding their duties and responsibilities. The
manual shall also contain a copy of the air
carrier operating certificate. The form and
content shall be acceptable to the Adminis-
trator. Copies and revisions shall be furnished
to all persons designated by the Administrator.
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All copies in the hands of company personnel
shall be kept up to date,

{(b) A copy of the operations manual shall he
kept at the principal operations base. Those
portions of the manual pertinent to safe opera-
tion of the aircraft, including the copy of the air
carrier operating certificate, shall be carried
therein.

(¢) Any changes prescribed by the Adminis-
trator in the interest of safety shall be promptly
incorporated in the manual. Other changes not
inconsistent with any Federal regulation, the air
carrier operating certificate, or a safe operating
practice may be made without the prior approval
of the Administrator.

{(d) No operation shall he conducted by the
air carrier confrary to the safety provisions of
the operations manual.

42.60-1 Form of operations manual (FAA
rules which apply to see. 42.60). The opera-
tions manual shall be loose leaf in form with
letter-size pages, and shall be numbered and
indexed in a manner to facilitate its use as
reference material by the personnel concerned.
Fach page shall include a space in which the
date of last revision will be indicated. Exist-
ing manuals may be utilized if they are found
to fulfill the requirements of this section and are
considered acceptable by the local inspector.

(Published in 14 F. R. 7040, Nov. 22, 1949, effective
Nov. 22, 1949; amended effective June 15, 1957.)

42.60-2 Confent of operations manual (FAA
rules which apply to sec. 42.60 (a)).

(8) Table of contents. In preparing the
manusl the arrangement outlined below shall
be followed.

TABLE OF CONTENTS

Chapter I.—General.

Section 1—A copy of the air carrier’s operat-
ing certificate and operations specifications,
including the operations authorizations.

Section 2—Part 42 of the Civil Air Regula-
tions and CAM 42.

Section 3—Instrument Approach Procedure
Charts for all airports which the air car-
rier intends to utilize,

Section 4—Other publications deemed neces-
sary or applicable.

Chapter I1.—Organization and Company Per-
sonnel.
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Chapter III.—Operations Instructions. Gen-
eral policies for the guidance of operations
personnel

Chapter IV.—Operating Procedures, including
loading instructions and copies of cockpit
check lists.

Chapter V.—Accident and Emergency Pro-
cedures, including list of emergency equip-
ment.

Chapter VI.~—Training Program.

Chapter VII.—Foreign Operations Instructions
(if foreign operations are authorized),
(Published in 14 F. R. 7041, Nov. 22, 1949, effective

upon publieation.)

42.60-3 Deleted.

(Published in 14 F. R. 7041, Nov. 22, 1949, effective
upon publication, deleted effective June 15, 1957.)

42.60-4 Copy of operations manual in air-
eraft (FAA policies which apply to sec. 42.60
(5)). In order that flight personnel of the air
carrier may have more effectual use of the
manual required by this section, the pilot in
command shall have readily available in the
cockpit a current copy of the manual required
by this section, including a copy of the air
carrier operating certificate and operations spec-
ifications. 'This manual shall contain such op-
erations instructions as are necessary for the
type of operations and aircraft concerned, and
interpreting the air carrier’s procedures to be
followed in complying with the operations re-
quirements of this part and the operations
specifications.

(Published in 14 F. R. 7041, Nov. 22, 1949, effective
upon publication.)

42.60-5 Preflight certification (FAA rules
which apply to sec. 42.60 (o) and (¢)). In
the interest of safety, the air carrier shall estab-
lish in all operations manuals maintained for
the use and guidance of operations personnel a
procedure whereby the pilot in command, who
has not flown over the route and into the airport
of destination within the preceding 60 days,
will certify on an appropriate form provided by
the air carrier that he has taken the preflight
actions specified in section 42.51-1. The man-
ual shall also contain a procedure for maintain-
ing such certification as part of the air carrier
flight records.

(Published in 18 F. R. 172, Jan. 9, 1953, effective
Jan, 31, 1953,)
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42.60a Airplane flight manual.

(a) The air carrier shall keep current an
approved Airplane Flight Manual for each type
of transport category airplane which it operates,

(b) An approved Airplane Flight Manual or
a manual complying with section 42.60 and
containing information required for the Airplane
Flight Manual shall be carried in each transpo:t
category airplane.

42.61 Flight plan for large aircraft.
No large aircraft shall be taken off unless a
VYFR or IFR flight plan containing the appro-
priate information required by Part 60 of this
subchapter is filed by the air carrier with the
nearest FAA communications station or, when
outside the United States, with the appropriate
authority, In the event communications fa-
cilities are not readily available, such flight
plan shall be filed as soon as practicable after
becoming air-borne. An IFR or VFR flight
plan must thereafter be in effect for all portions
of the flight.

42.61-1 IFR operation in conirel zone or
control aree (FAA policies which apply to sec.
42.61). Prior to takeoff from a point within
& contrel Zone, or prior to entering & control
ares or control zone when operating under
IFR conditions, an IFR flight plan shall be
filed and an air traffic control clearance shall be
obtained from air traffic control.

(Published in 14 F, R. 7041, Nov. 22, 1049, effective
upon publication.)

42,62 Flight manifest for large air-
craft and passenger-carrying aircraft op-
erating under IFR conditions. For all large
aircraft, or any aircraft carrying passengers
under IFR conditions, a flicht manifest form
shall be prepared and signed for each flight
by qualified personnel of the air cartier charged
with the duty of supervising the loading of the
aircraft and the preparation of the flight mani-
fest form. The form and contents of this mani-
fest shall be in accordance with the instructions
contained in the air carrier’s operatiens manual
and shall include the names and addresses of
the passengers carried, points of departure and
destination, the weight of the cargo and pas-
sengers, and the distribution of such weight
in the aircraft in accordance with the weight
control system prescribed in the operations
manual. The weight of the passengers may be
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determined in accordance with a weight control
system prescribed by the Administrator. In
the event passengers are picked up at points
other than the principal operations base or
discharged at points other than as shown on the
latest manifest, the pilot shall, before starting
the flight, cause a duplicate copy of the revised
manifest to be mailed to such base, unless
other requirements are set forth in the carrier’s
operations manual 2

m 42,95 for record-keeping reguirements for Lhe
flight manifest.

42.62-1 Content of flight manifest (FAA
policies which apply to sec. 42.62). The flight
manifest required by this section shall include
at least the following information:

(a) Company or organization name.

(b) Date of flight.

(c) Flight or trip number.

(d) Point of departure.

{e) Destination (via route, etc.).

(f) Make, model, and registration number
of aircraft. '

{g) Names and addresses of passengers.

(h) Location and weight of crew, gasoline,
oil, passengers, cargo, and ballast (if any).

(i) Empty, gross, and usefel aircraft
weights.

() Aireraft c. g. limits.

(k) C.g. of aircraft as londed.

(1) Signature of pilot or suthorized load-
ing officer.

Extra manifest forms should be carried
aboard the aircraft in order to meet the re-
quirements in regard to discharging or picking
up passengers or cargo at other than the prin-
cipal operations base.

(Published in 14 F, R, 7041, Nov. 22, 1949, cffective
upon publication.)

42.62-2 Weight control system (FAA inter-
pretations which apply to sec. 42.62). 'The
weight control system as mentioned in this see-
tion includes the loading procedures as pre-
seribed in the Operations Manual as well as the
data derived from the weighing procedures or
approved weight control system set forth in
the Maintenance Manual.

{Published in 14 F. R. 7041, Nov. 22, 1949, effective
upon publication.)

42.63 Night VFR operations for large
passenger-carrying aircraft; special rules.
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(&) Night VFR passenger operations in [arge
aircraft shall be conducted only over civil air-
ways or over off-airway routes for which the
Administrator has established minimmum en
route instrument altitudes. Night VFR oper-
ations over such off-airway routes shall be con-
ducted at or above such established altitudes.
In addition, night VFR operations may he con-
ducted only at airports equipped with satisfac-
tory radio navigational facilities for which the
Administrator has established approach proce-
dures: Provided, That the Administrator may
authorize operations at other airports upon
finding that safe transition between the route
and the airport may be made visually under
weather minimums which he may establish,
but which will in no case be lower than those
provided in section 42.55 (a).

NOTE: Minimum en rouie instrument altitudes
which have been established by the Administrator are
published in the Flight Infermation Manual.

{b) During night VFR passenger operations
in large aircraft the pilot-in-command of the
aircraft shall ensure that a continuous watch is
maintained on the appropriate radio frequencies
and shall report by radio as soon as possible
the time and altitude of passing each designated
reporting point together with weather conditions
and any other information which the pilot con-
siders important to the safety of flight. In
addition, in operations over off-airway routes
the pilot-in-command shall report as soon as
possible the time and altitude of passing over
each check point specified in the flight plan.

42.64 Flight crete members at controls.
All required flight crew members when on
flight deck duty shall remain at their respec-
tive stations while the aircraft is taking off or
landing, and while en route except when the
absence of one such flight crew member is
necessary for the performance of his duties
in connection with the operation of the aircraft.
All flight crew members shall keep their seat
belts fastened when at their respective stations.

42.65 Drinking and serving of alcoholic
beverages.

(a) No person shall drink any alcoholic
beverage aboard an air carrier aircraft unless
such beverage has heen served to him by the
air carrier operating the aircraft.

(b) No air carrier shall serve any alcoholic
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heverage to any person aboard an air carrier
aircraft if such person appears to he intoxicated.

[(e) No air carrier shall permit any person
to board an air carrier aireraft if such person
appears to be intoxicated.

[{d} An air carrier shall report to the Admin-
istrator within 5 days any incident in which a
person aboard its aircraft refuses to comply
with paragraph (a) of this section, or any dis-
turbance caused by a person who appears to bhe
intoxicated while aboard its aircraft.]

(Amendment 42-26, published in 25 F.R. 170, Jan.
9, 1960, effective Mar. 10, 1960; [Amendment 42-34,
published in 26 F.R. 9907, Oct, 21, 1961, effective
Nov. 21, 1961.7)

[42.66 Carriage of cargo in passenger
compartments. Cargo shall not be carried
in the passenger compartment of an airplane
except as provided in either paragraph (a) or
{b) of this section.

[(a) Cargo carried aft of the foremost seated
passengers shall be carried in an approved
cargo bin. Approved cargo bins shall meet the
requirements of snbparagraphs (1) through (8)
of this paragraph.

[(1) The bin shall be capable of with-
gtanding the load factors and emergency landing
conditions applicable to the passenger seats
of the airplane in which the bin is ingtalled
multiplied by a factor of 1.15. The combined
weight of the bin and the maximum weight
of cargo which may be carried in the bin shall
be used to determine this sirength.

[(2) The maximum weight of cargo which
the bin is approved to carry and any instructions
necessary to insure proper weight distribution
within the bin shall be conspicuously marked on
the bin.

L[(3) The bin shall not impose any load
on the floor or other structure of the airplane
which exceeds the structural load limitations
of such components, ,

[(4) The bin shall be attached to the seat
tracks or to the floor structure of the airplane,
and its attachments shall withstand the load
faclors and emergency landing -conditions
applicable to the passenger seats of the airplane
in which the bin is installed multiplied by
either the factor 1.15 or the seat attachment
factor specified for the airplane, whichever is

{Rev. 2/1/62)
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greater. The combined weight of the bin and
the maximum weight of cargo which may be
carried in the bin shall he used to determine
this strength.

[(5) The bin shall not be installed in a
position which restricts access to or use of any
required emergency exit, or the use of the aisle
in the passenger compartment,

L(6) The bin shall be fally enclosed and
constructed of material which is at least flame
resistant.

L[(7) Suitable safegnards shall he provided
within the bin to prevent the cargo from shifting
under emergency landing conditions.

[(8) The bin shall not be installed in a
position which obscures any passenger’s view
of the “‘seat belt”” or ‘‘no smoking’’ sign, nor
shall any required exit sign be blocked from
view, unless an auxiliary sign or other approved
means for proper notification of such passenger
is provided.

L(b) Cargo carried forward of the foremost
scated pagsengers shall be carried either in
approved cargo bins as specified in paragraph
(a) of this section, or in accordance with the
following requirements:

[(1) 1t shall be properly secured by means
of safety belts or other tiedowns having
sufficient strength to eliminate the possibility
of shifting under all normally anticipated
flight and ground conditions;

L[(2) It shall be packaged or covered in a
manner to avoid possible injury to passengers;

[(3) Tt shall not impose any load on seais
or the floor structure which exceeds the struc-
tural load limitation for those componenis;

E{4) It shall not be located in a position
which restricts the access to or use of any
required emergency or regular exit, or the
use of the aisle in the passenger compartment;
and

L[(5) 1t shall not bhe located in a position
which obscures any passenger’s view of the
“‘seat belt’’ or ‘“no smeking”’ sign, nor shall
any required exii sign be blocked from view,
unless an auxiliary sign or other approved
means for proper notification of such passenger
is provided.

[{Amendment 42-35, published in 26 F.R. 11356,
Dec. 1, 1961, effective Jan. 2, 1962; Amendment
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42-36, published in 26 F.R. 12762, Dec. 30, 1961,
effective Jan. 2, 1962; Amendment 42-37, published
in 27 F.R. 651, Jan. 23, 1962, effective Jan. 20, 1962.)]

Operating Limitations for Large
Passenger-Carrying Airplanes

42.70 Operating limitations for trans-
port category airplanes.

(@) In operating any passenger-carrying
transport category airplane the provisions of
sections 42.71 through 42.78 shall be complied
with unless deviations therefrom are specifically
authorized by the Administrator on the ground
that the special circumstances of a particular
case make a literal observance of the require-
ments unnecessary for safety.

{h) For transport category aircraft the data
contained in the Airplane Flight Manual shall
he applied in determining compliance with these
provisions. Where conditions differ from those
for which specific tests were made, compliance
shall be determined by interpolation or by com-
putation of the effects of changes in the specific
variables where such interpolations or com-
putations will give results substantially equal-
ling in accuracy the results of a direct test.

(¢) No airplane shall be taken off at a weight
which exceeds the allowable weight for the
runway heing used as determined in accordance
with the takeoff runway limitations of the trans-
port category operating rules, after taking into
account the temperature operating correction
factors required by sections 4a.743a-T or 4h.117
of this subchapter, and set forth in the Airplane
Flight Manual for the airplane.

42.70-1 Deviations (FAA rules which apply
to sec. 4270 (a)). An application for any
deviation shall include all supporting data and
shall be forwarded to the district office
charged with the over-all inspection of the air
carrier’s operations,

(Published in 19 F. I’. 2168, Apr. 15, 1954, effective
Apr. 25, 1954; amended effective June 15, 1957.)

42.70-2 Aceuracy of data (FAA policies
whick apply to see, 42.70 (b)). The charts
and date prepared by the air carrier for use of
flight and operations personnel should be
prepared with sufficient accuracy and clarity
that the gross weight and runway length values
for specific operating conditions can be re-
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produced within a tolerance of one-half of 1
percent by an independent recheck.

(Published in 19 F. R, 2168, Apr. 15, 1854, effective
Apr. 25, 1054)

42.70-3  Temperature accountability (FAA
policies which apply to sec. 42.70 (¢)). The
maximum periissible weight for a given takeoff
should be equal to the lowest of three values
determined separately by consideration of (a)
accelerate-stop, (b) takeoff and climb out to a
50-foot height and {c) the obstacle clearance con-
dition. The established temperature account-
sbility correction factors appearing in the
Airplane Flight Manuals are applied to the
takeoff weights determined by the accelerate-
stop and elimb out to a 50-foot height. These
values may be used individusally or in combina-
tion, i. e., if a runway is considerably longer
than is required to meet the accelerate-stop
and eclimb out io 50-foot requirements at
gtandard temperature, then at temperatures
higher than standard, takeoff weight need
not be reduced as long as additional runway
length is available. When the temperature
reaches & value at which no additional runway
length remains, then a reduction in weight would
be necessary. These factors do not apply to
weights determined by obstacle clearance
considerations. If the takeofl weight at stand-
ard temperature is limited by obstruection
clearance rather than by the climb out to 50
feet or by the accelerate-stop distance, a weight
reduction need not be made for temperstures
higher than standard until the temperatures
reach a high enough value to use up the existing
runway between that used for standard tem-
perature (limited to less than the full runway
because of obstacles) and the actual length.

(Published in 19 F, R. 2168, Apr. 15, 1954, effective
Apr. 25, 1954.)

42,71 Weight limitations.

(a) No airplane shall be taken off from any
airport located at an elevation ouiside of the
altitude range for which maximum takeoff
weights have been determiuned, and no airplane
shall depart for an airport of intended destina-
tion, or have any airport specified as an alter-
nate, which is located at an elevation outside
of the altitude range for which maximum land-
ing weights have heen determined.

(Rev. 2/1/62)
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(b) The weight of the airplane at takeoff
shall not exceed the authorized maximum take-
off weight for the elevation of the airport from
which the takeoff is to be made.

{¢) The weight at takeoff shall be such that,
allowing for normal consumption of fuel and
oil in flight to the airport of intended destina-
tion, the weight on arrival will not exceed the
authorized maximum landing weight for the
elevation of such airport.

42.71-1 Weight limitations (FAA policies
which apply to sec. 42.71). The limitations
imposed by section 42.71 take into account
only one operating variable, i. e., the elevation
of the airport to be used as it affects the weight
of the aircraft during takeoff or landing. Other
operating variables, such as runway length,
gradient, wind and temperature, are considered
in other sections of this part. Compliance
with this section does not present a particular
problem since the Airplane Flight Manual
provides performance data for airports over a
wide range of elevations. However, most
manuals do not provide data for operations at
girports below sea level. Section 42.71 should
not be construed as prohibiting operations
from airports below sea level, since sea level
data in the Airplane Flight Manual, being
conservative, may be applied to such airports,

{Published in 13 F, R. 2168, Apr. 15, 1954, effective
Apr. 25, 1954.)

42.72 Takeoff limitations fo provide
for engine failure. No takeoff shall he made
except under conditions which will permit
compliance with the following requirements:

{(a} It shall be possible, from any point on
the takeoff up to the time of attaining the
critical-engine-failure speed, to bring the air-
plane to a safe stop on the runway, as shown by
the accelerate-stop distance data.

(b) It shall be possible, if the critical engine
should fail at any instant after the airplane
attains the critical-engine-failure speed, to
proceed with the takeoff and attain a height of
50 feet, as indicated by the takeoff path data,
before passing over the end of the takeoff area.
Thereafter, it shall be pessible to clear all
obstacles, either by at least 50 feet vertically,
as shown by the takeoff path data, or by at
least 200 feet horizontally within the airport

{Rev. 2/1/62)
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houndaries and by at least 300 feet horizontally
after passing beyond such boundaries.

(1) In determining the allowable deviation
of the flight path in order to avoid obstacles by
at least the distances above set forth, it shall be
assumed that the airplane is not banked before
reaching a height of 50 feet, as shown by the
takeoff path data, and that a maximum bank
thereafter does not exceed 15°.

(¢} In applying the requirements of para-
graphs (a) and (b) of this section, corrections
shall be made for any gradient of the takeoff
surface. To allow for wind effect, takeoff data
hased on still air may be corrected by not more
than 50 percent of the reported wind component
along the takeoff path if opposite to the diree-
tion of takeoff, and shall be corrected by not
less than 150 percent of the reported wind
component if in the direction of takeoff.

42.72-1 Takeoff limitations to provide for
engine failure (FAA policies which apply to
see. 42.72),

(a) Takeoff flight path. Diagram 1 is a
pictorial representation of the relationship
required between the dimensions of an airport
and its surroundings, and the performance of
the airplane. It illustrates the takeoff flight
path defined by the airworthiness requirements.

{b) Airport data. Complete data concerning
the airport dimensions and characteristics, such
as runway lengths, runway gradients, obstruc-
tion heights and location, airport elevation, and
the nature and condition of airport areas other
than paved runways from which takeoffs might
be made, are necessary for the determination
of permissible takeoff weights. The most
nearly complete and satisfactory source of such
data is the series of Airport Obstruction Plans
prepared by the United States Department of
Commerce Coast and Geodetic Survey. How-
ever, their Airport Obstruetion Plan series does
not yet completely cover the airports used by
air carrier operators of Transport Category
airplanes, and in addition, the Obstruction
Plans do not present any data showing the
nature or condition of runway surfaces or other
airport areas suitable for use in takeoff and
landing. Furthermore, the Obstruction Plans
necessarily contain data which may be several
months old and which may not completely
conform to the existing obstructions. There-
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fore, it may be necessary, for the air carrier
operator, to supplement its data with informa-
tion obtained from other sources. However,
gross weight data calculated on the basis of
such data should be rechecked or recalculated
as soon as appropriate data from the Coast and
Geodetic Survey becomes available.
{c) Runways.

(1) Normally, only paved runways will be
approved for use in takeoff. However, in some
cases there may be a defined rectangular area
hereinafter desighated as a stopway at the end
of a runway in the direction of takeofl, selected
and approved as a suitable area, in which the
aircraft can be stopped after an interrupted
takeoff. The stopway should have the same
width as the runway it augments. The stop-
way should be so prepared or constructed as to
enable the aircraft to come to a stop on it with-
out hazard at the operating speeds that might
be expected in thisarea after an interrupted take-
off. If it is desired to use a stopway to meet
the “climb to a 50-foot height’’ requirement,
the stopway should be suitable for the aircraft
to traverse it at takeoff speeds without hazard.

{2} In all cases the takeoff should be as-
sumed to begin on the paved runway and not
on an unpaved area. No allowance need be
made for the length of the airplane in deter-
mining what should be considered to be the
proper point for beginning the takeoff. Limi-
tations established by the airport operator may
make it necessary to stipulate that the begin-
ning of the takeoff area be at some point down
the runway from the actual end of the paving.

(d) Turns to avoid obstructions.

(1) Section 42.72 provides that after reach-
ing a height of 50 feet, the aircraft may be
turned with a bank not exceeding 15° to com-
ply with the obstruction clearance ecriteria.
Only one turn to a definite heading should be
considered in detailing the takeoff path.

(2) The radius of turn resulting from a
banked turn of 15° may be determined from
the following formula:

Radius of turn=V? X 025 feet where
V=climb speed in mph, TAS.

For example: at a climb speed of 120 mph.,
the radius of turn for a 15° banked turn would
be,

120 X 120 X 0.25=3,600 feet,
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The effects of wind in altering a flight path need
not be considered unless they are large (one-
fourth climb speed) and the angle of turn is
more than 45° from the runway heading,
(e} Effects of runway gradient.
(1) The gradient effect on the ground run
may be celculated from the following formula:

1
Sg=S 1— ZSg sin o
V.t

where Ss=Ilength of ground run with gradient.

S=length of ground run without gra-
dient,

g=acceleration of gravity=32.2 (ft./
gec.t).

Vi=climb out speed, feet per secoud,
true air speed.

a=sangle of grade with horizontal,
uphill (4-), downhill (—).

(2} The above formula is based on several
simplifying assumptions, i. e., that a uniform
grade exists, that the airplane is accelerated
uniformly throughout the ground run, and that
the speed V2 may be used where the difference
between V; and V. is not large. None of these
assumptions may be exactly correct, but the
errors introduced by making such assumptions
are small provided the airplane acceleration
and the actual point-to-point grade do not de-
part from the average values of those quantities
by any great amount.

(3) The effect of gradient during the climb-
out should be determined by comparing the
airplane rate of elimb with the change in run-
way elevation, to determine first the weight or
wind condition at which the airplane clears the
end of the runway and all obstacles by an
actual 50 feet and second, that the airplane
clears all pointa on the runway after takeoff,

(4) For purposes of simplification in cal-
culating the effect of runway gradient on the
takeoff flight path, an average gradient con-
sisting of the difference in elevation of the two
ends of the runway divided by the runway
length may be used, provided that no interven-
ing point on the runway lies more than 5 feet
above or below & straight line joining the two
ends of the runway. In this case, the gradient
effects on the acceleration portion of the takeoff
flight path and for the accelerate-stop portion
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may be presented together in simple chart form
without introducing excessive errors, How-
ever, the actual gradient should be used for the
climbout segments of the flight path and in no
case should the gradient be greater than the
first segment climb.

{5) In those cases in which intermediate
points on the runway depart more than 5 feet
from the mean line, the gradient effects on the
acceleration portions, the deceleration portion,
and the climb portion of the flight path should
be computed separately. An average gradient
may be assumed for the ground run portion of
the problem because the error resulting there-
from is so small that a more rigorous treatment
is not justified, provided a truly representative
gradient is chosen. Where there are no rever-
sals or significant changes in the runway slope
during the ground run, the average may be
taken to be the difference in elevation between
the starting point and the point of attaining
takeoff climb speed, Vs, divided by the distance
between the two points. However, if the
gradient is not essentielly constant, an average
gradient should be assumed that more nearly
parallels the high-speed portion of the accelera-
tion run, since the gradient has a greater effect
on the distance traversed at high speed. The
average gradient selected in this way will usually
serve for determining gradient effects on the
acceleration distance in either the takeoff
flight path or the accelerate-stop distance.
An average gradient should be determined in
the same way in determining the gradient effects
on the stopping distance, while the sactual
gradient should be determined in checking the
climb segment to the 50-foot point.

(6) The operator may take advantage of
the favorable effect of a down-hill gradient on
the takeoff flight path, if he wishes, but the
unfavorable effect of such a gradient on the
stopping distance should be accounted for in
all cases.

(f) Effects of wind.

(1) Section 42.72 permits the use of 50
percent of the headwind component and re-
quires consideration of 150 percent of any
tailwind component.

The effect of wind on runway requirements .

can be determined by use of the following
equation:
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(i) For all headwind components, and
tailwind components of 10 miles per hour or

less.
1,85
Sw— S (Vz VM)

where S,=runway required with wind.
S=runway required, zero wind.
=takeofl safety speed (miles per hour).
Ve=-4(5Xheadwind component) or,
— (1.5 tailwind component}.
(ii) If tailwind components in excess of
10 miles per hour are approved, the equation

will be:
S, =S (Vz;sz)z

Alternately, the exponent can be that which is
determined to be appropriate to the separation
of deceleration characteristics of the airplane
type, as applicable.

{2) For steady wind conditions, the wind
velocity and direction will be used in computing
the effective headwind and tailwind components
and the maximum gust velocity and most un-
favorable direction will be used in computing
the crosswind component.

{Published in 19 F. R. 2169, Apr. 15, 1954, effective
Apr. 25, 1954.)

42,73 En route limitations; all engines
operating. No airplane shall be taken off at a
weight in excess of that which would permit a
rate of climb {expressed in feet per minute),
with all engines operating, of at least 6V¥j,
(when Vi, is expressed in miles per hour) at an
altitude of at least 1,000 feet above the eleva-
tion of the highest ground or ebstruction within
10 miles of either side of the intended track.
Transport category airplanes certificated under
Part 4a of this subchapter are not required to
comply with this section. For the purpose of
this section it shall be assumed that the weight
of the airplane as it proceeds along its intended
track is progressively reduced by the antici-
pated consumption of fuel and oil.

42.74 En route limitations; one engine
inoperative.

{a) No airplane shall be taken off at a weight
in excess of that which would permit a rate of
climb (expressed in feet per minute), with one

0.08
engine inoperative, of at least (0 06— —; )Vso
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(when N is the number of engines installed
and ¥, is expressed in miles per hour) at an
altitude of at least 1,000 feet above the elevation
of the highest ground or obstruction within 10
miles on either side of the intended track,
except that for transport category airplanes
certificated under Part 4a of this subchapter,
the rate of climb shall be 0.02 V2.

(b) As an alternative to the provisions of
paragraph (a) of this section, an aircarrier may
utilize an approved procedure whereby its air-
planes are operated at an all-engine-operating
altitude such that in the event of an engine
failure the airplane can continue flight to an
alternate airport where a landing can be made
in accordance with the provisions of section
42.78, the flight path clearing all terrain and
obstructions along the route within 5 miles on
either side of the intended track by at least
2,000 feet. In addition, if such a procedure is
u'ilized, subparagraphs (1) through (6) shall he
complied with:

(1) The rate of climb (as presented in the
Airplane Flight Manual for the appropriate
weight and altitude) nsed in calculating the
airplane’s flight path shall be diminished
by an amount, in feet per minute, equal to

(0.06—%8) Vs,? (when X is the number of en-
gines installed and Vs, is expressed in miles per
hour) for airplanes certificated under Part 4b of
this subchapter, and by 0.02 Vs, for airplanes
certificated under Part 4a of this subchapter.

(2) The all-engine-operating altitude shall
be such that, in the event the critical engine
becomes inoperative at any point along the
route, the flight will be capable of proceeding
to a predetermined alternate airport by use of
this procedure. For the purpose of determining
the takeoff weight, the airplane shall be as-
sumed to pass over the ecritical obstruction
following engine failure at a point no closer to
the critical ‘obstruction than the nearest ap-
proved radio navigational fix: Prorided: That
the Administrator may authorize a procedure
established on a different basis where adequate
operational safeguards are found to exist.

(3) The airplane shall meet the provisions
of paragraph (a) of this section at 1,000 feet
above the airport used as an alternate in this
procedure.
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{4) The procedure shall include an ap-
proved method of accounting for winds and
temperatures which would otherwise adversely
affect the flight path.

(5) In complying with this procedure fuel
jettisoning shall be permitied if the Adminis-
trator finds that the air carrier has an adequate
training program, proper instructions are given
to the flight crew, and all other precautions are
taken to insure a safe procedure,

(6) The alternate airport shall be specified
in the dispatch release and shall meet the pro-
visions of section 42.55.

(¢) For the purposes of this section it shall
be assumed that the weight of the airplane as
it proceeds along its intended track is pro-
gressively reduced by normal consumption of
fuel and oil. '

42.75 En roule limitalions; two engines
inoperative. The provisions of this section
shall apply only to airplanes certificated in ac-
cordance with the performance requirements
of Part 4b of this subchapter. No airplane havy-
ing four or more engines shall be flown along
an intended track except under the conditions
of either paragraph (a) or paragraph (b) of this
section.

(a) No place along the intended track shall be
more than 90 minuntes away from an available
landing area at which a landing can be made in
accordance with the requirements of section
42.78, assuming all engines to be operating at
cruising power.

(b) The takeoff weight shall not be greater
than that which would permit the airplane, with
the two critical engines inoperative, to have a
rate of climb in feet per minute equal to 0.01
Vso? (Vs, being expressed in miles per hour)
along all points of the route, from the point
where the two engines are assumed to fail
simultaneously to the landing area, either at an
altitude of 1,000 feet above the elevation of the
highest ground or obstruction within 10 miles
on either side of the intended track or at an
altitude of 5,000 feet, whichever is higher.
The point where the two engines are assumed
to fail shall be that point along the route which
is most critical with respect to the takeoff
weight. In showing compliance with this pre-
scribed rate of climb, the following shall apply:
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(1) 1t shall be permissible to consider that
the weight of the airplane as it proceeds along
its intended track is progressively reduced by
normal consumption of fuel and oil with all
engines operating up to the point where the two
engines are assumed to fail and with two
engines operating beyond that point.

(2) Where the engines are assumed to
fail at an altitnde above the prescribed mini-
mum altitnde, compliance with the preseribed
rate of climb at the prescribed minimum al-
titude need not be shown during the descent
from the cruising altitude to the prescribed
minimum sltitude if, at the end of the descent
and during the subsequen portion of the flight,
the prescribed rate of climb is met at the
prescribed minimum altitudes. The descent
shall be assumed to he along a net flight path
and the rate of descent for the appropriate
weight and altitude shall be assumed to be
0.01 Vs? greater than indicated by the per-
formance information approved by the
Administrator.

(3) If fuel jettisoning is provided, the air-
plane’s weight at the point where the two
engines are assumed to fail shall be considered
to be not less than that which would include
sufficient fuel to proceed to an available landing
area at which a landing can be made in accord-
ance with the requirements of section 42.78 and
to arrive there at an altitude of at least 1,000
feet directly over the landing area.

42.76 En route limiltations; where
special air navigational facilities exist.
The 10-mile lateral distance specified in sec-
tions 42.73 through 42.76 may, for a distance of
ho more than 20 miles, be reduced to 5 miles:
Provided, That special air navigational facilities
provide a reliable and accurate identification of
any high ground or obstruction located outside
of such 5.mile lateral distance but within the
10-mile distance.

42.76-1 FEn route limitations; where special
air navigational facilities exist (FAA policies
which apply to sec. 42.76). No attempt is
made to classify specific types of navigational
facilities as acceptable or unacceptable for the
purposes of section 42.76, but each case will be
examined on its own merits. In general, how-
ever, the facility should be of a type that gives
the pilot a continuous fix of his position with an
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error of not more than 2 miles, or a continuous
on course indication with an error of not more
than 2 miles, or a continuous indication of the
bearing and distance of the obstacle from the
airplane, with an accuracy adequate to allow
the pilot to turn away from the obstacle with
ample clearance. Any mechanical or electrical
facilities that are to be acceptable should be
thoroughly reliable regardless of weather or
other operating conditions. Such considera-
tions apply only for IFR operations,

(Published in 19 F. R. 2170, Apr. 15, 1954, effective
Apr. 25, 1954.)

42.77 Landing distance limitations;
airport of destination. No airplane shall be
taken off at a weight in excess of that which,
under the conditions stated in paragraphs (a)
and (b) of this section, would permit the air-
plane to be brought to rest at the fleld of in-
tended destination within 60 percent of the
effective length of the runway from a point 50
feet directly above the intersection of the ab-
struction clearance line and the runway. For
the purpose of this section it shall be assumed
that the takeoff weight of the ajrplane is
reduced by the weight of the fuel and ofl ex-
pected to be consumed in flight to the field of
intended destination.

(a) It shall be assumed that the aircraft is
landed on the most favorable runway and direc-
tion without regard to wind.

(b) It shall be assumed, considering every
probable wind velocity and direction, that the
aircraft is landed on the most suitable runway,
taking due account of the ground handling
characteristics of the airplane and allowing for
the effect on the landing path and roll of not
more than 50 percent of the favorahle wind
component.

{¢) If the airport of intended destination will
not permit full compliance with paragraph (b)
of this section, the aircraft may be taken off if
an alternate airport is designated which per-
mits compliance with section 42.78.

42.77-1 Landing distance limitations; air-
port of destination (FAA policies which apply to
sec. 42.77).

(a) Section 42.77 establishes two major
considerations in determining the permissible
landing weight at the airport of destination.
The first is that the aircraft weight will be
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guch on arrival that it can be landed within
80 percent of the effective landing length of the
most favorable (normally the longest) runway
in still air. This maximum weight for an air-
port/aireraft configuration, once established,
remains constant and cannot be exceeded,
regardless of wind conditions.

{b) The second is that consideration be given
to the maximum weight that will be permitted
due to the necessity of using another runway
because of the probable wind condition, ground
handling characteristics of the aireraft, landing
aids, ete. This consideration may result in a
lower gross weight than permitted in paragraph
(a) of this section, in which case, dispatch must
be bagsed on this lesser weight.

(c) The probable wind referred to in par-
agraph (b) of this section, is the wind forecasted
to exist at the time of arrival.

(d) If the forecast conditions are such that
consideration of the requirements in section
42.77 (b) would preclude a landing at the
intended destination, the aircraft may be dis-
patched if an alternate airport is designated
which permits compliance with section 42,78,

(¢) (1) If a flight has been properly dis-
patched, but arrives at the destination with a
weight higher than anticipated due to unex-
pected wind conditions or fuel consumption,
section 42.77 (b) should not be construed as
prohibiting a landing at the overweight condi-
tion, provided the crosswind and/for tailwind
operating limitations are not exceeded. (2)
If conditions are such that the crosswind and/or
tailwind limitations will be exceeded, the
flight must proceed to its alternate, if one has
been named to meet the requirements of section
4277 (b). Howaver, if an alternate was not
provided, and upon arrival the wind conditions
were such that the c¢rosswind and/or tailwind
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limitations would be exceeded, the pilot should
exercise the authority granted him in section
4251 (d).

(f) For application of the wind components
as allowed in section 42.77 (b), refer to section
42.72-1 (f).

(Published in 19 F. R. 2170, Apr. 15, 1954, effective
Apr. 25, 1954.)

42.78 Landing distance limitations;
alternate airports. No airport shall be des-
ignated as an alternate airport in a flight plan
unless the aireraft at the weight at takeoff can
comply with the requirements of section 42.77
(a) and (b) at such airport: Provided, That the
aircraft can be brought to rest within 70 percent
of the effective length of the runway.

42.80 Operating limitations for aircraft
not certificated in the transport category.
In operating any passenger-carrying, large,
nontransport category airplanes after January 1,
1950, the provisions of sections 42.81 through
42.83 shall be complied with. Prior to that
date, such aircraft shall he operated in accord-
ance with such operating limitations as the Ad-
ministrator determines will provide a safe rela-
tion between the performance of the aireraft
and the airports to be used and the areas to be
traversed. Performance data published by
the Administrator for each such nontransport
category type aircraft shall be used in deter-
mining compliance with such provisions.

42.80-1 Performance data on Curtiss model
C46 aircraft certificated for mazimum weights of
48,000 pounds to 48,000 pounds (FAA rules
which apply to sec. 42.80). The following
performance limitations data, applicable to the
Curtiss model C46 aireraft shall be used in
determining compliance with seetion 42.80.
These data are presented in the tables and figures
of this section.
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TasLe 1.—Takeoff limitations

(a) “Effective length’’ of runway required when ef-
fective length is determined in accordance with section

42.1, (Distance to accelerate to 93 knots TIAS, and
stop, with zero wind and zero gradient.)
Airplane weight in pounds
Standard
altitude in 39,000 | 42, 000 | 45, 000 |1 48, 000
feat
Distance in feet

S Loooee oo 4,110 | 4,205 | 4,570 | 4,950
1,000 ______.. 4,250 | 4,450 ) 4,725 5, 130
2,000 __._.. 4,400 | 4,600 | 4,880 5, 300
3,000 ___..._ 4,650 | 4,800 [ 5,190 5, 680
4,000 " - 4910 5170 | 5500 6 050
5000...___._._ 5, 165 5, 450 5, 810 6, 430
6,000 _._______ 5, 420 5, 730 8, 120 6, 805
7000 ... 5,685 | 6,000 | 6,440 (2)
8,000.________ 5,040 | 6,280 | 6, 750 (%)

lngg use with Ouritissa model C48 airplanes when appraved for this
welght.
1 Limited by sec. 42,82,

(b} Actual length of runway required when “‘effec-
tive length”, considering obstacles, is not determined
(distance to accelerate to 93 knots TIAS, and stop
divided by the factor 0.85.)

Alrplane weight in pounds
Standard
altitude in 39, 000 | 42, 000 | 45, 000 |! 48, 000
feet
Distance in feet

3 P 4,835 | 5,050 | 5,375 5, 825
1,000 - 5000 | 5 235 | 5.555 6, 035
2,000 _______ 5,175 | 5410 | 5,740 6, 235
3,000 . .._-. 5, 470 5, 750 6, 105 6, 680
4000 . ... 5,775 6, 080 6, 470 7, 120
5000 . _______ 6,075 8,410 | 6, 830 7, 685
6,000 .. ______. 6, 375 6, 740 7, 200 8, 005
7,000, ... 6,690 . 7,060 7,575 @
8,000 _._______ 6, 990 7,390 7, 940 ®)

'iFar use with Curties model 046 airplanes when approved for this
weight.
8 Limited by sec. 42,82,

IRREGULAR AIR CARRIER
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TasLg 2.—En route limitations

(a) Curtiss model C-46 certificated for maximum
weight of 45,000 pounds (based on a climb speed of 113
knots {TIAR)),

Terrain
Weich 1 BIO"Ner
eight (pounds) c_le?fl‘;ag:;e setting
45,000 .. _____ ... 6, 450 | Low.
44,000 _ .. 7, 000 Do.
43,000 . 7, 550 Do.
42,200 I TTTTTTTITITT 8, 000 | High.
41,000 ___IITTTTITTITTTT 9,600 | Do.
40,000 . .o 11, 000 Do.
39,000 .-, 12, 300 Deo.

1 Highest altitude of terrain over which alrplane may be operated in
cotnpliance with see. 42.82

(b) Curtiss model C-46 certificated for maximum
weight of 48,000 pounds or with engine installation
approved for 2,550 revolutions per minute (1,700 brake

horsepower). Maximum continuous power in low
blower ! (based on a climb speed of 113 knots (TTIAS)).
Terrain :
Weight (pounds) c]e&gaertl}ce 2 iﬁ?;g
5,850 | Low
6, 300 Do.
6 700 | Do.
7, 200 Do.
7.450 | Do,
8, 000 | High.
8, 550 Do.
10, 800 Do.
12, 500 Dao.
13, 000 Do,

| Tngine installatlons having P & W. R-2800-27, 43, -51, -71, 7§, =79
engines can be approved for 1,700 brake horsepower in low ‘blower. See
engine specification chap, 19. p. 30,02 revised Qct, 10, 1049

1 H[fhest altitude of terrain over which airplane msy be operated in
compliance with se¢, 42 82
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TABLE 3.—Landing limitaiions

{a) “Effective length” of runway required when effective length is determined in atcordance with section
42,1 with zerpo wind and zero gradient. (1} Curtiss model C-46 eertificated for maximum weight of 45,000 pounds.

\ Aijrplane weight in pounds and approach speeds ! in knota

Standard altitude in feet 40, 000 Vo 42, 000 VP 44, 000 Vs 45, 000 Vi

Diatance in feet

8. 86.0 | 3,855 88.0 | 4,030 900.5 4,110 9L 0
1, 86.0 i 3,060 88.0 4,140 00.5 | 4,220 01.0
2, 86.0 | 4,070 88.0 | 4,250 00.5 | 4,335 91. 0
3, 86.0 | 4,180 88.0 | 4,360 90.5 | 4,450 21. 0
4,0 86,0 | 4,200 88.0 | 4,475 90.5 | 4,565 81,0
5,0 86.0 4,400 88.0( 4,595 90.5 | 4,880 91. 0
6,0 86.0 | 4,516 88.0| 4,710 90.5 | 4,800 910
7,000 86.0 | 4,635 88.0 | 4,845 90.5 | 4,930 91. 0
8,000 86.0 ] 4,755 88.0 | 4,970 90.5 | 5,080 810

1 Steady approach speed through 50 foot-height-knots TIAS denoted by symbol Vi.

{2) Curtiss model C-46 certificated for maximum weight of 48,000 pounds.!

Airplane weight in pounds and approach epeeds * in knots

Standard altitude in feet 42, 000 Vo 44, 000 Vi 46, 000 Vi 48, 000 Vo

Distance in feet

= T P I 2, 890 80.5 1 3,000 82.0 ( 3,110 84. 5| 3,216 86. 0
LO0O0 . e ao- 2, 960 80.5 | 3,070 82.0 | 3,180 84.5 | 3,285 86. 0
2,000 el 3, 035 80.65 | 8, 146 82.0 | 3,250 84.5 | 3,360 86. 0
3,000 .. e oiaas 3, 110 80.5 | 3,215 82.0, 3,330 84,5 | 3,430 86. 0
4,000 . . o_._ 3, 185 80.5 | 3,300 82.0| 3,410 84,5 | 3,520 86. 0
5,000 .. 3, 260 80.5 | 3,370 82.0 | 3,495 84. 5| 3,616 86. 0
6,000 ___ .. ... 3, 330 80.5 | 3,460 82.0 7 3,580 8.5 3,700 86. 0
7000 ... 3, 415 80.5 | 3,545 82.0 | 8,670 84.5 | 3,800 26. 0
8,000 e eaaa 3, 5 80.5 | 3,635 82.0 | 3,765 84.5 | 3,900 86.0

1 For use with Curtiss model C-46 aircraft when approved for this weight.
* Steady approach speed through 50 foot-height-knots TIAS denoted by symbol Vi.

(Continued on page 65)
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(b} Actual length of runway required when effective length, considering obstacles, is not determined in accord-

ance with section 42.1,

(1) Curtiss model C-46 certificated for maximum weight of 45,000 pounds.!

Airplane weight in pounds and approach speeds ? in knots

Standard altitude in feet 40, 000 Ve 42, 000 Vo 44, 000 Ve 45, 000 Ve
Distance in feet

R VI 4, 710 86. 0 4, 910 88.0 5,130 90. 5 5, 230 g81. 0
1,000 .. 4, 836 86.0 | 5,050 88.0 | 5270 90.5 | 5,370 81,0
2,000, - oo 4, 065 86.0 | 5, 180 B8.0 | 5,410 80.6 | 5,620 9L 0
3,000, ..o 5, 155 86.0 | 5,320 88,0 | 5,550 80.5 | b, 665 9L 0
4,000 Tl 5,230 | 86.0 | 5,660 | 880/ 5 605 80.5 | 5,810 91. 0
5,000 - - 5, 365 86. 0 6, 600 88. 0 &, 850 90. 6 b, 965 210
8,000 - 5, 510 B6. 0 b, 745 88. 0 5, 995 90. 6 6, 110 01.0
7,000 - 5, 640 B6.0 | 5,900 B8.0 | 6, 165 90.5 | 6 275 901. 0
8000 . e oo- 5, 700 86.0 | 6,050 88.0 | 8,326 90.5 | 6,560 g1. 0

I Steady approach speed through 50 foot-height-knots TIAS denoted by symbol Vi

3 For use with Curties model Cg—46 aireraft when approved for this weight.

(2) Curtiss C-46 certificated for maximum weight of 48,000 pounds.!

Afrplane weight in pounds and approach speeds ? in knots
Standard altitude in feet 42,000 Vo 44,000 L 46,000 Vo 48,000 Vo
Distance in feet

B L oo 3, 680 80.5 ] 3, 820 82.0 3,960 84.5 4,080 86. 0
1,000 - 3, 765 80.5 | 3,006 82,0 | 4,045 84,51 4,180 86. 0
2,000 __________ ... 3,80 | 80.56{ 4,000 | 82.0| 4,135 | B84.5| 4,275 86. 0
3,000 .. 3, 960 80.5 | 4,090 82.0 | 4,240 84.5 | 4,365 86,0
4000, ____ . 4, 055 80.5 | 4,200 82.0 | 4,340 84.5 | 4,480 86. 0
5,000 . el 4, 150 80.5 | 4,290 82.0 | 4,450 84. 5| 4,600 86. 0
6,000, .. ol _._ 4,240 | R0.5 | 4,405 82.0 | 4, 555 84.5 | 4,710 88.0
000, ... 4,345 80.5 | 4,510 82.0 | 4,670 84. 5| 4,835 86.0
8,000 ____ Il 4, 455 80.5 | 4,625 | 8201 4,790 84.5 | 4,965 86. 0

i For use with Curtiss model C-48 aircraft when approved foi' this weight.

1 Steady approach speed through 50 foot-height-knots TTAS denoted by symbol V.
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42.80-2 Performance date on Douglas DC-3
aireraft (FAA rules which apply fo section
42.80). The following performance limitations
data, applicable to all Douglas DC-3 aircraft
with various engine models, shall be used in
determining compliance with section 42.80,
These data are presented in the tables and fig-
ures of this section.

DovgLas DC-3 G102, anp C-47's, R4D’s witm
CoupPaRABLE HORSEPOWER ENGINES

TABLE 1.—Takeoff limitations

(s) “Effective length” of runway required when
effective length is determined in accordance with sec.

42.1. (Distance to accelerate to 80 knots TIAS, and
stop with zero wind and zero gradient.)
Airplane weight in pounds
Standard
altitude 22,000 | 23,000 | 24,000 | 25,200
in feet
Distance in feet

C T P 3,325 | 3,395 3,460 3, 545
1,000______.___ 3,425 7 3,495 | 3, b6 3, 645
2,000._______.._ 3,610 | 3,685 | 3,760 3, 340
3,000 .. _____ 3,80 3,80/ 3 960 4, 050
4000 _________ 3,900 | 4,080 | 4,170 4,270
5000, . _____. 4,200 | 4,290 | 4,390 4, 500
6,000 .. ______. 4,415 | 4,520 | 4,630 4,760
7,000, _.____... 4,650 { 4,770 4,895 5, 050
8000...____._. 4,900 | 5,040 [ 5,190 M

1 Limited by seo. 42.82,

(b) Actual length of runway required when “‘effective
length,” considering obstacles, is not determined.
(Distance to accelerate to 80 knots TIAS, and stop,
divided by factor 0.85.)

Airplane weight in pounds
Standard
altitude 22,000 | 23,000 | 24,000 | 25,200
in feet
Distance in feet
3,990 | 4,070 4,170
4,110 | 4, 185 4, 285
4,335 | 4,420 4, 515
4,565 | 4,655 4, 765
4,800 [ 4,905 8, 020
5,045 | 5,160 5, 290
5,315 | 5,445 5, 600
5,610 | 5,755 5, 940
5, 925 6, 105 M

1 Limited by sec. 42.82.

IRREGULAR AIR CARRIER AND OFF-ROUTE RULES 6%

Dovagras DC-3 G2024, B1C3G anp C47's, R4D’'s WrTH
ComrPaRABLE HomrserowreR ENGINEs

TABLE 2.—Takeoff limilations

(a) "Effective length” of runway required where
effective length is determined in accordance with sec-

tion 42.1. (Distance to accelerate to 80 knots TIAR,
and stop, with zero wind and zero gradient.)
Airplane weight in pounds
Standard 1
altitude | 22,000, 23,000, 24,000 25,000('26,000(126,900
in feet |
Distance in feet
S.L_____. 3. 125] 3, 195| 3, 260| 3, 330| 3, 385| 3, 450
1,000_ ____ 3, 255) 3,320] 3, 305] 3, 470/ 3, 525/ 3, 595
2,000_____ 3,390, 3,460, 3, 540 3,610 3, 685 3, 750
3,000____. 3, 525| 3,610/ 3, 690| 3, 775| 3, 850/ 3, 920
4,000_____ 3, 680| 3, 775| 3, 860| 3, 950] 4, 035 4, 110
5,000_____ 3, 855/ 3, 960 4, 060 4, 150 4, 255| 4, 315
6,000_ . . . _ 4,080| 4, 170| 4, 280) 4, 385] 4, 490| 4, 575
7.000__ " 4,300 4,415) 4, 530 4, 640, 4, 750 4, 845
8,000_____ 4, 600] 4, mol 4, 810| 4,925 5,065 5, 150

! Cargo operation only but not required under sec, 42,80,

(b) Actual length of runway required where “effective
length,” considering obstacles, is not determined.
{Distance to accelerate to 80 knots TIAS, and stop,
divided by factor 0.85.}

Airplane weight in pounds

Standard

altitude | 22,000| 23,000, 24,000| 25,000(126,000(:26,900

in feet

Distance in feet

S Lo..___ 3, 675| 3, 755| 3, 835| 3, 915 3, 980/ 4, 055
1,000____. 3, 830 3,905 3, 990, 4, 080| 4, 145/ 4, 230
2,000__.._ 3, 985| 4,070, 4, 165| 4, 245| 4, 335| 4, 410
3,000_____ 4, 145| 4, 245| 4, 340{ 4, 440/ 4, 530 4, 610
4,000 __ . 4,330| 4, 440| 4, 540| 4, 645| 4, 745| 4, 835
5,000_____ 4, 535| 4, 655| 4, 775 4, 880 5, 005 5, 075
6,000 ____ 4, 775| 4, 905| 5, 035) 5, 155] 5, 280 5, 380
7,000 __._ 5,055 5, 190| 5, 323| 5, 455/ 5, 585 5, 700
8,000_..__ 5, 410! 5, 525; 5, 655 5, 790! 5, 945 6, 055

L Cargo operation onky but hot requlred under sec. 42,80,



70 IRREGULAR AIR CARRIER AND OFF-ROUTE RULES CAM 42

DoverLas DC-3 G102, G202A, S1C3G, C-47’s, R4D's
Wiry ComraraeLE HorsEroweER ENGINES

TasLe 3.—En roule limifations

Terrain clearance ! in feet and elimb speed
Weight in knots TIAS

in
pounds

GIOZJ V. )GZUZA V. |81C3G| V.

25,200_.__| 6,400 95.5 092. 5
24,000____3 7,550/ 94.0/ 8,700 93.512, 100 90.0
23,000 ___; 8,500/ 92 0| 9,750 91,013, 450/ 88.0
22,000____] 9,500 90,510,750 89.514,750; 86.5
21,000..._[10, 500| 89. 0|11, 750 &7, 5i16, 100| 85. 5

7,500 95, 010, 600

1 Highest altitude of terrain over which airplane may be operated in
complance with sec. 42.82.

Doveras DC-3 G102, G202A BIC3G, anp C47's, R4D’s WirH CoMPARABLE HORSEPOWER ENGINES
TABLE 4—Landing limifations

(a) “Effective length’ of runway required when effective length is determined in accordance with section
42,1 with zero wind and zero gradient.

Airplane weight in pounds and approach speeds ! in knots

Standard altitude in feet 22,000 Ve 23,000 Vi 24,000 Vi 25,200 Ve
Distance in feet
8. L e 74. 5 2, 620 76. 5 2,790 78.0 2, 950 80. 0
1,000 74. 5 2, 880 76. 5 2, 850 78. 0 3,015 80.0
2,000 74.5 2, 745 76. 5 2 915 78.0 3, 080 80. 0
3,000 74.5 | 2,815 76.5| 2,080 | 78.0| 3, 155 §0. 0
4,000 74.5 | 2,885 76.5 | 38,060 78.0 | 3,230 80. 0
5,000 74. 5 2, 965 76.51 3,135 78.0 3,310 80. 0
6,000 74.5 | 3,050 76.5 7 3,220 78.0 | 3,400 80.0
7,000 74. 5 3, 140 76.5 3,315 78.0 3, 490 80. 0
8,000 74. 5 3, 240 76.5 3, 420 78. 0 3, 595 80.0

1 Steady approach epeed through 50 feet height-knots TIAS denoted by symbol V.

(b) Actual tength of runway required when effective length, considering obstacles, is not determined in accord.
ance with section 42.1.

Airplane weight in pounds and approach speeds ! in knots

Standard altitude in feet 22,000 | Va | 23,000 \ Vo ‘ 24,000 | Ve i 25,200 ‘ Vi
Distance in feet
- P 3,125 | 74.5| 3,325 | 76.5| 3,545| 78.0| 3,745 80. 0
1,000 IITITIIITIIIIIIIIIT 3,200 | 74.5| 3,390 | 76.5| 3,620 78.0| 3 830 80. 0
2,000 .l lCCLTIIIIIIIIIT 3975 | 74.5| 3,485 | 76.5| 3,700 [ 78.0| 3,910 80, 0
3000 ___IIIIIIIIIIIITIT 3,360 | 74.5| 3.575| 76.5{ 3,785 | 78.0| 4,005 0. 0
P 3,240 | 74.5| 3,865 76.5! 3,885 | 78.0| 4,100 0. 0
5,000 IILIIIIIIITITIIITITIIOY 3545 | 745! 3,765 | 76.5| 3,980 | 78.0| 4205 80. 0
8,000 __ C_ITTIITITIIIIIIIII 3,645 | 745 | 3.875| 76.5| 4,000 | 78.0| 4,320 80. 0
7000 DT ITIITITIIIIITIIINN 3,765 | 745 3,990 | 76.5| 4210 780/ 4 430 80. 0
8,000 _ I IIIIIIIIIIIIIIIIII 3,865 | 74.5| 4,115 76.5 | 4,345 | 78.0| 4,565 80. 0

! Steady approach speed through 50 feet height-knots TIAS denoted by symbol V.
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42 80-3 Performance data on Lockheed 18
72024 aircrafl (FAA rules which apply to section

42.80). The following performance limitations
data, applicable to Lockheed 18 G202A aircraft

IRREGULAR AIR CARRIER AND OFF-ROUTE RULLS

CAM 42

ghall be used in determining compliance with
section 42.80. These data are presented in
the tables and figures of this section.

TABLE 1.—Takeoff limitations

(a) “Effective length'’ of runway required when effec-
tive length is determined in accordance with section
42.1. (Distance to accelerate to 99.5 knots TIAS,
and stop, with zero wind and zero gradient.)

(b} Actual length of runway required when “effective
length,” considering obstacles, is not determined.
(Distance to accelerate to 99. 5 knots TIAS, and stop,
divided by the factor 0.85.)

Airplane weight in pounds

Standard altitude in feet | 17,500 | 18,000 | 18,500

Distanece in feet

Airplane weight in pounds

Standard altitude in feet | 17,500 | 18,000 | 18,500

Distance in feet

5,470 | 5,870 | 5,830
5,725 | 5,025 6, 100
5980 | 6 185 | 6,380
8,250 { 6, 460 | 6 670
6,520 ( 6,740 | 6 950
6,800 | 7,030 | 7,250
7,100 | 7,330 | 7,570
7.405 | 7.650 | 7,890
7,750 | 8,000 | 8 240

6,430 | 6,665 | 6,855
6,730 | 6,965 7,175
7,030 | 7,275 7, 500
7,350 | 7,595 7, 845
7,665 | 7,925 | 8 175
7,095 | 8,265 | & 525
8,350 | 8,620 | 8 900
8,760 | 8,995 | 9 280
9,116 | 9,410 | 9, 690

TasLE 2.—En route limtiofions

Weight in pounds

Terrain clearance ! in feet
and climb speed in knots

TIAS
Feet Knots

9, 800 104. 5
10, 600 103. 0
11, 350 102. 9
12 150 101. 0
12, 900 100.0
13, 700 99.0

t Highest altitude of terrain over which aitrplane may be operated In

compliance with sec. 42.82,
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TapLe 3.—Landing Hmilations

. (a) “Effective length” of runway required when
effective length is determined in accordance with
section 42.1 with zero wind and zero gradient.

Airplane weight in pounds and approach
speeds ! in knots

Standard

. alt;l.t‘t}éle(ie in 17,500 Vo 18,000 Vo 18,500 Vi

Distance in feet

8. L...._.[3,715|83.0 (3,810 | 84.0 |3,8%5 | 860
1,000 3,825 | 83.0 [3,910 | 84.0 |3, 995 | 86.0
2,000 ___ 3,930 | 83.0 |4, 020 | 840 /4, 105 | 86.0
3,000 - 4,040 | 83.0 |4, 130 | 84.0 |4, 220 | 860
4,000 ____ 4,150 | 83.0 |4, 240 | 84.0 [4,335 | 86.0
5000_____ 4,240 | 83.0 4,350 | 84.0 |4, 450 | 86.0
6.000_____ 4,370 | 83.0 !4, 460 | 84.0 |4, 570 | 86.0
7,000 . 4,480 | 83.0 |4, 575 | 84.0 |4, 690 | 86.0
8.000_____ 4,595 | 83.0 |4, 690 | 84. 0 |4, 810 | 86,0

L 8teady sppreach speed through 50-foot height knots TIAS denoted
by symbol V.

b)) Aectual length of runway required when effective
length, considering obstacles, is not determined in
accordance with section 42.1,

Airplane weight in pounds and approach
speeds ! in knots

Standard
. altitudein ;7 500| Vi (18,000 Vi [18,500| Vi

Digtance in feet

8 Loeeoo. 4,720 | 83.0 [4.840 | 84.0 [4,935 | 86.0
1,000 ____ 4,860 | 83.0 (4,065 | 84.0 |5, 075 | 86.0
2000_____ 4,990 | 83.0 [5, 105 | 84.0 |5 215 | 86.0
3.000_____ 5,130 | 83.0 [5.235 | 84.0 [5,360 | w6.0
4000_____ 5,270 | 83.0 [5,385 | 84.0 [5, 505 | 86. 0
5000 _ 5 385 | 83.0 |5 525 | 84 0 15, 650 | 86 0
6,000 __ 5, 550 | 83.0 |5, 665 | 84.0 |5, 805 | 86.0
7.000_ - 5,690 | 83.0 |5, 810 | 840 |5,955 | 86.0
8,000_____ 5,835 | 83.0 |5,955 | 84.0 |6, 110 | 86.0

1 Bteady approach speed through 50-foot height knots TTAS denoted
by symbal V.
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42.80-4 Convair Model 28-5ACF and PBY-
64 laondplane aircraft (FAA rules which apply
to see. 42.80). The following performance
limitations data, applicable to Convair Model

IRREGULAR AIR CARRIER

AND OFF-ROUTE RULES. CAM 42

28--5ACF and PBY-56A landplane aircraft shall
be used in determining compliance with section
42.80. These data are presented in the tables
and figures of this section.

TasLe 1.—Takeoff limitations

{a) ‘‘Effective length” of runway required when
effective length is determined in accordance with sec-
tion 42,1, (Distance to aecelerate to 82.5 knots TIAS
(28-5ACT), 79 knots TIAS (PBY-54), and stop, with
zero wind and zero gradient.)

(b) Actual length of runway required when ‘‘effec-
tive length,” considering obstacles, is not determined.
(Distance to accelerate to 82.5 knots TIAS (28-5ACF),
79 knote TIAS (PBY-5A), and stop, divided by the
factor 0.85.)

Airplane weight in pounds Ajrplane weight in pounds

Standard Standard | f 1
altitude |23, 000|24, 000(25, (400]26, 000(:27,000228,000 altitude |23, 000(24, 000 25, 000|286, 000 127,000 228,000

in feet in feet | | i

Distance in feet Distance in fest

S.L.____. 3, 240 |3, 400 |3, 565 i3, 725 |3, 880 | 4, 050 5. L. 3, 810 |4, 000 [4, 190 |4, 380 |4, 560 | 4, 760
1,000_.___ 3, 370 (3, 540 (3, 720 |3, 885 |4, 055 | 4, 225 1,000..___ 3, 965 |4, 165 |4, 375 |4, 570 4, 770 | 4, 970
2,000_____ 3, 500 (3, 680 (3, 875 14, 0456 |4, 230 | 4, 400 2,000_____ 4, 115 4, 330 |4, 555 |4, 7565 4, 975 | 5,175
3,000_____ 3, 635 (3, 830 |4, 025 4, 200 4, 400 | 4, 580 3,000_____ 4,275 14, 505 |4, 735 |4, 940 5, 175 | 5, 385
4,000__.___ 3, 860 |4, 070 (4, 280 |4, 485 |4, 700 | 4, 900 4,000_____ 4, 540 14, 785 |5, 035 |5, 2¥5 |5, 525 | 5, 760
5,000_____ 4,095 4, 315 |4, 540 |4, 770 |5, 000 | 5, 215 5,000_____ 4, 815 |5, 075 |5, 340 (5, 610 |5, 880 | 6, 130
6,000 ____ '4, 330 4, 565 |4, 810 |5, 060 |5, 306 | 5, 545 6,000_____ 5,000 |5, 370 |5, 855 |5, 950 |6, 240 | 6, 520
7,000___.. 4, 580 4,830 (5, 090 |5, 360 |5, 810 | 5, 880 7,000_____ 5, 385 |5, 6830 5, 985 |6, 305 |6, 600 | 6, 915
8,000.____ i4, 830 15, 095 |5, 380 |5, 660 |5, 940 | 6, 240 8,000_____ 5,680 |5, 990 16, 325 |6, 655 |6, 985 | 7, 340

1 Maximum welght for PBY-54 landplane,
? Maximum weight for 28-5AOF,

t Maxlmum weight for PBY=-5A landplane,
2 Maximum welght for 28-5ACF.

TaBLE 2.—En route limilafions

Terrain clearance ! in feet and climb
speed in knots TIAS
Weight in

pounds Model PBY-5A | Model 28-5ACF

Feet Knota Feet, Knota
28,000 .| o_ 7, 500 90. 5
27,500 . | eee 8, 000 89, 5
27,000 ________ 7, 200 81.0 | 8,500 B8 5
26,500 _______ 7, 700 80. 5 9, 050 87.5
26,000 . __..__ 8, 200 79.5 | 9,600 87. 0
25,500 . o._ 8, 700 78. 5 | 10, 100 86,0
25,000 ______.. 9, 200 77.5 | 10, 650 84,5
24 600 ______.. 9, 700 76.5 | 11, 150 84.0
24,000_________ 10, 200 75.5 | 11, 700 82. 5

1 Hiphest altitude of terrain over which airplane may he operated in

compliance with sec. 42.82,
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TABLE 3.— Landfng milations

(a) “Effective length’’ of runway reguired when effec-
tive length is determined in accordance with section
421 with zero wind and zero gradient.

IRREGULAR AIR CARRIER AND OFF-ROUTE RULES 79

TapLe 4.—Leanding limitations

(a) ‘*Effective length"” of runway required when effec-
tive length is determined in accordance with seotion
42.1 with zero wind and zero gradient.

| Airplane weight in pounds and approach Airplane weight in pounds and approach
speeds ! in knots TIAS speeds ! in knots TIAS
Standard Standard
sltitude in | 93 000 v, (24,0000 Ve [25000 Vie G101 26,000) Vi (127,000 Vi |28,000 Vi
Distanee in feet Distance in feet

S.L___.__ 3,420, 74. 5| 3,570| V6. 5 3,690 78.0 8 L_o_____ 3, 830! 80. 0| 3, 9651 81.0| 4,100 82. 5
1,000_____ 3,515 74. 5| 3,665 76.5) 3,800 78.0 1,000, ____ 3,940 80.0| 4,080 81.0| 4,2200 B2 5
2,000_____ 3,605 74.5| 3,765 76.5 3,900 780 2,000_____ 4,050 80.0| 4,200 81,0 4,345 825
3,000____. 3, 700( 74 5| 3,860, 76.5| 4,010/ 780 ,000_____| 4,160, 80.0| 4,315 810 4,470, 82.5
4,000_____ 3,790 74 5 3,955 76,5 4,110] 780 4,000_____ 4,275 80.0) 4,430 B81.0) 4,595 825
5,000_____ 3, 885 74. 5| 4,055 ¥6.5 4,215 780 5,000_____ 4,385 80.5 4,550 81.0/ 4,720 825
6,000 ____ 3,975 74,5 4,150 76.5| 4,320 780 6,000_____ 4,405 80.0| 4, 665 81.0| 4,840 825
7,000 ___ 4, 070f 74.5| 4,245 V6.5 4,425 780 7,000_____ 4, 61(]I 80.0| 4,785 81.0| 4,970 82.5
8,000_____ 4,160[ 74.5| 4,340 76.5 4,525 780 8,000_____ 4, 720| 80.0| 4, 900‘ 81.0 5, 090| 82. 5

1 Steady approach apeed through 50 feet beight im knots. TIAS de-
noted by symbol V.

{b) Actual length of runway required when effective
length, considering obstacles, is not determined in ac-
cordance with seetion 42.1,

L Steady approach speed through 50 feet belght in knots. TIAE de-
poted by symbol Vi

2 Maximum weight for PBY-54 landplane.

$ Maximum welght for 28-5ACF.

(b) Actual length of runway required when effective
length, considering obstacles, is not determined in
aceordance with section 42.1,

F Airplane weight in pounds and approach

Airplane weight in pounds and approach

gpeeds ! in knots TIAS apeeds ! in knots TTAB
Stlandar_d | Standard
altitndo in | 93,0000 Vi 24,0000 Vi |25,0000 Vi sltitude in| 26,0000 Ve 27,0000 Vi [128,000 Vi
Distance in feet Distanee in feet
8. Lo..___ 4,350, 74.5| 4,544 76.5 4,606 78.0 S.L__.___ 4,874 80.0 5,048 810 5 218 82.5
1,000, ___._ 4,475 '74. 5| 4, 664] 76,5 4,836 78.0 1,000, .___ 5,014 80.0| 5 193] 81.0 5,871 82.5
2,000 ___._ 4,588 74,5 4,792 76.5 4,964 V8.0 2000, ____ 5,154 80.0| 5,345 81.0; 5, 5300 825
3,000 .- 4,700 74. 5| 4,913 76.5 3 104 780  3,000.___ 5,294 80.0 &5 492 81.0 5 689 82.5
4000..___ 4, 824 74.5| 5,034 76.5| 3,231 780 4000 ___._ 5,441 80.0| 5638 81.0( 5,848 825
5,000_ . _ 4,944 74, 5| 5, 161| 76.5 5,364 780 5,000 ___ 5, 581 80.0| 5,791] 81.0| 6,007 R82.5
8,000._.__ 5,059 74.5| 5,282 V6. 5 5,498 78.Q 6,000.___. 5,721 80,0/ 5937 81.0| 6,160 82.5
7,000 ... _ 5, 180j 74.5| 5,403 76.5) 5,632} 78.0 7,000____._ 5, 867 80.0| 6,000 81.0| 6,325 82.5
8000_... . 5,294f 74.5| 5 524 76. 5 5,759 V8.0 8,000 ___._ 6,007 80, 0| 6,236] 81.0| 6,478 82 5

1 Steady approach speed through 60 feet helght In koots, TIAB de-
noted by symbol Vs,

1 Steady approach speed through 50 feet helght in knats, TIAS de-
noted by symbal V.

1 Mayimum welght for PBY-6A landplane,

iMaximum weight for 28-5ACF
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42.80-5 Performance data on Douglas B-18,
RB-18A (R1820-53) aircraft (FAA rules which
apply to section 42.80). The following per-
formance limitations data, applicable to the
Douglas B-18, RB-18A aireraft shall be used
in determining compliance with section 42.80.
These data are presented in the tables and

CAM 42

figures of this section. As indicated by the en
route limitation data for the Douglas model
B-18 (table 2), operation is restricted to im-
practical operating weights. Therefore takeoff
and landing limitations are not presented for
this model.

TaBLE 1.—Takeoff Emilations

MODEL RB—184
(a) “Effective length” of runway required when
effective length is determined in aceordance with
42,1, (Distance to accelerate to 81.5 knots TIAS,
and stop, with zero wind and zero gradient.)

Airplane weight in pounds
Standard
altitude in 19, 000 | 20, 000 | 21, 000 | 21, 300
feet
Distance in feet

S L. .__..._ 3, 605 3, 695 3,790 3, 820
1,000, _._..___ 3,710 3, 815 3,920 3,950
2,000 ... __.__ 3, 835 3, 945 4, 045 4, 085
2,500 .. ___._ 3, 890 4, 000 4,110 4, 150
3,000 __..____. 4, 015 4,130 4, 230 4,275
4,000 ._______. 4, 240 4, 355 4,475 4, 525
5,000 ________. 4,475 4, 535 4,720 | ______
6,000 ___..___ 4,710 4,835 |oceoom|omeo__-
7,000 ____ .. ___ 4,935 | 5 065 m )
8,000_ _________ 5,170 5,300 | |-

1 Limited by sec. 42.82.

DovaeLas B-18,

{b) Aectual length of runway required when ‘‘effec-
tive length*, considering obstacles, is not determined.
(Distanee to accelerate to 81.5 knots TIAS, and stop,
divided by the factor 0.85.)

Airplane weight in pounds
Standard
altitude in 19, 000 | 20, 000 | 21, 000 | 21, 300
feet
Distance in feet
8 Lo ._ 4,250 | 4,350 | 4,460 4, 495
1,000 _______ 4,360 | 4,490 | 4,610 4, 650
2,000 __.____ 4,510 | 4,845 | 4,755 4, 800
2,500 . _____ 4, 375 4, 705 4, 840 4, 880
3,000 ______._. 4,730 | 4, 855 4, 980 5, 025
4,000 ______._. 4,990 | 5,125 5, 260 5, 325
5,000 _________ 5,260 | 5,400 5,550 [_oooo._.
6,000._._______ 5,560 | 5,680 | ___|..____.
7000__________ 5,800 | 5,960 ) (N
8,000 . _...___ 6,080 | 6,240 | L __|ioceoa--
1 Limited by sec, 42.82.

RBI18A (R-1820-53)

TABLE 2.—En route limitations

MODEL B-18 Terrain

clearancs!

Weight in pounds: in feet
13,500 s 4, 100
18,000 o e eeee e 4, 600

Section 42,82 limitation eritical for all practical oper-

ating weights,

MODEL RB—18A

Terrain clearance ! in feet and climb
speed in knots TIAS
Weight in Low blower High blower
pounds
Feet, Knots Feet Knots

2L,000. . ___. 4, 270 86.0 | __ | .. _-_
20,600, - ce o |eeoe oo o|mene o 4, 600 85.0
20,600 .. _____l._______|-_____-- 5, 900 84. 5
20,2000 . ||l 8, 800 83. 5 .
20,000 | 8, 950 83. 5
19,500 o |o | 9, 4100 82 5

I Highest altitude of terrain over which alrplane may be operated in

compliance with see. 42.82.

'l
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TaBLE 3.—Landing limitations
MODEL RB—184

(a) “Effective length’ of runway required when effective length is determined in accordance with section 42.1
with zero wind and zero gradient.

Airplane weight in pounds and approach speeds ! in knote

Standard altitude in feet 19,000 Ve 20,000 e 21,000 | Vg 21,300 Vn

Distance in feet

2850 | 745| 3,110 77.0| 3,370 785 | 3 445 79.0
2930 | 745 3,200 77.0| 3,470 785 | 3 545 79.0
3,010 74.5| 3,290 | 77.0| 3,565 | 785 | 3 640 79. 0
3,085 | 74.5| 3,380 | 77.0| 3,660 | 785 3 740 79, 0
3,165 | 745 | 3,470 | 77.0| 3,755 ! 78.5| 3,835 79, 0
3,245 | 74 5| 3,560 77.0| 3,80 785 | 3, 035 79,0
2325 | 745 3680 | TTO0 |noiloeoooo |
3405 | 7451 3735 | 7.0 (@ ® ) ®

3485 | 745 | 3,825 | TR0 .l ol |l il |l.lllo

I Steady agproaeh speed through 50 feet helght knots TIAS denoted by symbel Vi,
2 Limited by sec, 4

(b) Actual length of runway required when effective length, considering obstacles, is not determined in accord-
ance with section 42.1,

Airplane weight in pounds and approach speeds ! in knots

Standard altitude in feet 19,000 Y 20,000 Ve 21,000 Vo 21,300 Vi

Distance in feet

N P 3,630 | 74.5| 8,960 | 770! 4200| 785 4,390 79.0
1,000 . _CTTTIooTIIIITTT 3730 | 74.5| 4070 | 77.0| 4,410 | 785 | 4,510 79.0
2000 . LooIIIIIITiI 3835 745| 4,190 | 77.0| 4,540 | 785 | 4,630 78,0
31000 - CCCCIIIIITIIIITTTIIIT 3,925 | 74.5| 4,300 | 77.0; 4,655 | 78.51 4,780 79. 0
4,000 T TIIIITIIIIII 4025 | 745| 4415 77.0| 4775 | 7185 | 4,880 79.0
5,000 _TITTITTTIITT 4130 745! 4,535 | 77.0| 4900| 785 | 5 005 79. 0
6,000 _CTTITTITTTTITTT 4,230 | 745 | 4,645 | 770 |oc el
7,000, LIl 4340 | 745 | 4,750 | 770 |-—ooo_. ® I
000 LTIt 4,440 | 745 | 4,865 7.0 |- . olieo|eeeoloolfollIIID

1 Steady approach speed through 50 feet helght knots TIAS densted by symbel V.
% Limlited by sec. 42.8
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: DOUGLAS RB—IBA(R I820 53)

ENROUTE LIMITATIONS- ONE ENGINE
INOPERATIVE TERRAIN CLEARANCE
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42.80-6 FEn route limitations on multiengine
aireraft with maximum allowable takeoff weight
below 12,600 pounds (FAA rules which apply to
sec. 48.80), The following en route limitations
data shall be used in determining comphance
with section 42.80. These data are presented
in tabuiar and graphic form by aircraft make

CAM 42

and model. En route performance data on
other aireraft weighing less than 12,500 pounds
and operated under section 42.16 will be made
available upon application to the Administrator.

(Published in 19 F. R. 5660, Sept. 8, 1954, effective

Oct. 1, 1954; amended in 21 F. R. 8420, Nov, 3, 1956,
effective Dee, 1, 1956.)

TasLe 1.—En route limilaiions

AER0 CoMMANDER 520

Beeca AT-]1

Terrain clearance ? in feet
and climb ’?&)eed in miles

Terrain clearance ! in feet
and elimhb s;;eed in miles

per hour (TIAS) per hour (TIAS)
Weight in pounds ! Weight in pounda
Miles per Miles per
Feet ? hour Feet hour
5,500, __ .. (3, 480) 94, 8 7850, ____ 6, 200 102. 1
5,000 . 6, 820 93. 5 7H00_ . 7, 800 100. ¢
4,500 ____ 10, 130 92. 4 7,000 ... 10, 170 99. 2
6,500, .o ____ .- 12, 500 97. 5

1 ’I‘l&: maximum permissible walght under secs. 42.16 and 42.82 i3 5,420
pounds.
* Highest altitude of terraln over which airplane may be operated ln
complianee with sce. 42.82.
1 The “terrein clearance’” in parenthesis is not usable under secs, 42,16
2;1%2 42.82 because the minimum terrain sltitude 13 4,000 feet under see.

Nore.—Inoperative propeller windmilling,

Berca C-18S anp Berch 18A

1 Highest altitude of terraln aver which airplane may be operated in
compliance with sec, 42,82,

NotE.—Inoperative propeller Idllng In high pitch. Cowl flaps arc
closed on inpperative engine. De-icers ATe not cperating.

Breca D-18C

Terrain clearance! in feet

Terrain clearance! in
feet and climb
W speed( ’Ii‘]}A‘él)ﬂes per
. eight in hour
Airplane pounds
Miles per

Feet hour
Beech C-188____._ 7, 850 6, 200 102. 5
7, 500 7, 620 98. 7
7, 000 9, 630 93.3
Beech 1BA_____... 7, 200 4, 760 91,7
7,000 5, 540 90. 8
6, 500 7, 460 88. 0
6, 000 9, 400 86, 9

1 Highest altitude of grmin over which alrplane may bs operated in

compliance with sec. 42.82.

Weight in pounds

and climb ap
per hour (TI

eed in miles
AS)

Miles per
Fect hour
9000 _______________.__ 6, 200 121. 0
8,500 .- 7, 300 120.0
8000 _________________. 8, 450 119. 5
7,500 ... 9, 600 119.0

1 Highest altitnde of terraln aver which alrplane may be operated in

compllanes with sec, 42,82,

NotE.—Inoperative propeller feathered.
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TasLE 1.—En route limitations—Continued
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Brecu D-188
Terrain clearance ! in feet and elimb
speed in miles per hour (TTAS)
. . Propeller Propeller
“;‘iﬁgg;“ feathered idling
i Miles Miles
Feet per Feet per
hour hour
8,750 ________. 7, 100 103, 5 | |oeeaee o
8,500 _____. . _ 7, 600 103. 5 5, 600 104. 5
8000 ... .. _ & %00 | 102.5 | 6, 700 104. 0
7,600 ___ 9, 900 102. 0 7,900 103.0

1 Highest altitude of terrain over which sirplane may be operated in
compliance with sec, 42.82.

BiecH 50

Terrain clearance ! in feet
and climb speed in miles
per hour (TIAS)

Weight in pounds

Miles per
Feet hour
5,500 ... 4, 140 96. 4
5,000 ___._ 7,710 04, 6
4,500 ... 11, 340 92,7

| Highest altitude of terraln over which alrplane may be operated in
compliance with see. 42.82.

Nore.—Inoperative propeller windmilling.

Cessna T-50

(Wrra Lycoming R-680-E3 EncINgs ANp MaxiMom
Gross WeIsHT OF 5,700 PoUnps}

Terrain clearance ! in feet and climb
speed in miles per hour (TTAS)
. . 6135A-15 6135A-9
W;]ogslrf dﬂsm propeller propelier
Miles Miles
Feet * per Feet 2 per
hour hour
|
5,700 _ . _ || ___ (450) ! 87. 4
56500 .. . ___ (920) B7. 2 |(1, 540) 87.0
5,260 __.______ (2, 280) 86, 6 |(2, 890) 86. 4
5000, _________ (3, 740) 86. 0 4, 320 85.7
4,750 ______.. 5, 120 85. 3 5, 730 85.2

! Highest altitude of terrain over which airplane may be operated in
eompliance with see. 42.82.

1 The ‘‘terrain clearances’ in parentheses are not usable under sec.
42.1&:13&81;1 sec. 42,82 because minimum terrain altitude is 4,000 feet under
sec. 42,82,

3 Maximum permissible weights under sec, 42.16 and sec. 42.82 are 4,950
pounds with 61354-16 propeller; 5,050 pounds with 61354-9 propelier.

. Nore,—Incperative propeller windmilling, No leading edge de-icers
installed.

GruMMaN G-21

87

Terrain clearance ? in feet

and climb s}?eed in miles
per hour (TIAS)
Weight in pounds !
Miles per

Feet ® hour
7,500 .. 3 (3, 620) 111, 5
7,000 . ___ 4,610 111.1
8,600 _ . ___ 5, 590 110. 6
6,000 __________________ 6, 550 110. 1
5,500 _ o ___ 7, 530 109. 6

1 Tl&e maximum parmissible welght under secs. 42.16 and 42.82 is 7,310
pounds.
2 Highest altitude of terrain over which airplane may he operated in
compliance with sec. 42.82,
8 The ““terrain clearance’’ In parenthesls is not usable under sees. 42.16
2.211%2 42.82 because the minimum terrain altitude i3 4,000 feet- under see.

d Pilcrrs.—Propeller idling in high pitech. Airplaine is equipped with
e-icers.

LockHEED 10A

Terrain clearance ! in feet and climb
speed in miles per hour (TIAB)
Weight in  |Propeller feathered| Propeller idling
pounds !
Miles Miles
Feet & per Feet ® per
hour hour
10,500 _______ (3,600)| 93.8 |_______ | _______
10,100 _____- 4580 | 93.6 | (3, 120) 02,9
10,000 _______ 4,820 | 935 | (3 350) 92,8
9,500 ________ 8. 020 93.1 | 4,660 92 5
9,000 _______ 7.200 | 928 | 5, 000 92. 1
8,600 ________ 8, 350 02.4 | 7, 180 o1 7
8,000 0550 | 02.0| 8 420 01. 4

L The maximum permissible welghts under secs. 42,16 and 42,82 are
9,750 pounds with propeller 1dling, 10,340 peunds with propeller feathered.

2 Highest altitude of terrain over which airplane may be operated in
compliance with seec. 42.82.

$ The “terrain clearances'’ In parenthesis are not usable under secs.
42.1&‘; L?.1:18:1 42.82 becsuse the minimum terrain altitude is 4,000 feet under
sec. 42.82.
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TaBLE 1. —En route imitations—Continued

Lockmaeep 10E

Lockuesp 12A

Terrain clearance ! in feet and climb
speed in miles per hour (TIAS)
Weight in Propeller feathered| Propeller idling
pounds
Miles Miles
Feet per Feet per
hour hour
10,500_____.___ g, 000 96 | 7,500 96. 5
10,000______.__._ 9, 600 96 8, 100 96. 5
9,500 _________ 10, 200 9 | 8,600 96. 5
9,000 _________ 10, 700 96 9, 200 96. b
8,500 _________ 11, 300 96 | 9,750 96. 5
8,000 _______._ 11, 900 96 | 10, 350 26. 5

1 Highest altitude of terraln over which ailrplane may be aperated in
cempliance with sec. 42.82,

Cessava MopgL 310

(WiTH OrigiNaL ProPELLER DIaMETER LiMIiTs OF
82 INCHER To 84 INCHES)

Terrain clearance ! in feet
and climb speed in miles
per hour (TIAR)
Weight in pounds

Miles per
Feet hour
4600 .. _________ 6, 300 102, 0
4500 &, 000 101 8
4950 ] 8 250 - 101. 4
4000 __ T 9. 600 101. 0
3THOL___ 10, 930 100. 6

! Highest altitude of terrain over which airplane may be operated in
complianee with sec, 42,82,

No1E: Inoperative prapeller feathered.

Terrain clearanece! in feet
and climb speed in miles
per hour (TI1AS)

Weight in pounds

Miles per
Feet hour
8,600, .. _ G, 700 98. 5
8,000___ . __._. 7, 400 98. 5
T500_ . 7, 950 98 5
7000 __ . ____ 8, 500 98. 5
8,500 _______._________. 9, 000 98. 5

1 Highest altitude of terratn over which afrplane may be operated in
complianee with sec. 42.82.

De Havittaxp Dove SErIES

Terrain clearance ! in feet and
elimb speed in miles per hour

(TIAS)
Weight in pounds Feet.
m.p. h
1A and 2A | 5A and 6A
Series Beries
8,800_..___ e 110 |- ... - 5, 600
8500_______. R 108 6§, 600 6, 600
8000_____________. 105 8, 300 8, 300
75000 .. i 102 %, 900 9, 900

| Highest altitude of terrain over which airplane may be operated in
compliance with see. 42.82.
Note: Inoperaiive propeller feathered.
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42.80-7 Performance data on Boeing S-807
aircraft (FAA rules which apply to section
42.80). The following performance limitations
data, applicable to Boeing S-307 aircraft, shall

CAM 42

be used in determining compliance with section
42,80. These data are presented in the tables
end figures of this section,

TaBLE 1.—Takeoff limitalions

(n) "Effactive length” of runway required when
efective length is determined in accordance with seec-
tion 42.1 (distance to accelerate to
L1 V, =115 (85.4) +vWgt./60,000 knots TIAS and
stop, with zero wind and zero gradient}.

Airplane welght in pounds and
oritleal enéne failure speeds in

(b} Actual length of runway required when “effective
length,” considering obstacles, is not determined {(dis-
tance to accelerate to 1,15 (85.4) v Wgt./50,000 knots
TIAS, and stop, divided by the factor 0.85).

eritical engine failure speed (V)

Airplane w?ht in pounds and
IAS

in knots

TIA
knots Stnnd_a.rcil' a.ititude 46 006 48.000
Standard altitude in lee s ! 50,000
in feet 48,000 48,000 50,000 Vi=84.0 | V=965 | V;=48,0
V=940 | V,=96.56 | V;=93.0
Distance in feet
Distanoe in feot
i — vl i@l o
3, 730 4,010 4, 260 W00, el ) ) 5, 245
3, 900 4,190 4,460 2000 .. . ... 4,845 5, 210 5, 655
4, 120 4, 430 4,720 3000 __________. 5,120 B, 506 5, B70
4, 350 4, 68D 4,000 4000 ________. 5,410 5, 825 4, 210
4, 800 4, 950 5,280 5000 ... . 6, 720 6, 175 6, 590
4, 860 5, 250 5600 6000 ________ 8, 046 6, 530 6, 090
5, 140 5, 550 5840 7000 .. _______ 8, 425 6, 956 7,435
5, 460 5, 910 6,320 8000 __________ 6, 845 7, 445 7, 965
- 5, 820 6, 330 6, 770 _
TasLe 2.—En route limitations
Terrain clear- Terrain clear-
a.nce;il iln f%et, ance ! in ft'a)et
: and clim . and clim
W(;;ght. speed in knota We;ilght speed in knots
pounds TIAB pounds TIiAB
Feet | knots Feet | knots
40,000 |17,000 | 89.5 46,000 13,750 ;| 99.0
41, 000 |16, 400 81. 0 47,000 {13,200 | 100. 5
42, 000 |15, 900 93. 0 48, 000 (12,700 | 101. 6
43,000 |15,360 | 94.0 49, 000 (12, 150 | 103.0
44, 000 |14, 800 96.0 50, 000 (11, 650 | 104.0
45, 000 (14, 300 97. 5

| Highest altitude of terrain over which sirplane may be pperated ip

eompllance with see. 42.82,
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TapLe 3.—Landing limitations

{a) “Effective length" of runway required when ef-
fective length is determined in accordance with section
42.1 with zero wind and zero gradient.

(b) Actual length of runway required when effective
length, considering obstacles, i8 not determined in me-
cordance with section 42.1.

Airplane weight in pounds and approach
speeds T in knots TIAS

Standard

altitude
i foot (35,000 Vi |40,000] Vi [45,000 Vi

Distance in feet

Airplane weight in pounds and approach
speeds ! in knots TIAS

Standard

altitude
in feot |35 000 Ve 40,0000 Vi [45,000 Vi

Distance in feet

8. L__.__. 3,065 | 81.0 3,445 | 86.5 (3,815 | 9.0
1,000 . __. 3,145 | 81.0 13,540 | 86.5 3,915 | 9.0
2,000_.___ 3,225 | 81.0 (3,630 | 86.5 4,015 | 9L 0O
3,000 .___ 3,310 | 81.0 (3,725 | 86.5 4,120 | 910
4,000 ___ 3,390 | 81.0 (3,820 | 86.5 |4,225 | 9L 0
5,000 . ___ '3,480 | 81.0 |3,925 | 86.5 4,340 ; 9L 0
6,000 ___ 3,675 | 81,0 (4,035 : 86. 5 14,460 | 9L 0
7,000 __ 3,670 | 81.0 (4,140 | 86. 5 4,580 | 9L 0
8,000..___ 3,770 | 81.0 4,260 | 86.5 4,715 | 910

S. L. 3,890 | 81,0 4,375 | 86.5 4,845 | 91,0
1,000_____ 3,005 | B1.0 4,495 | 86.5 4,070 | 91.0
2000 .- 4,095 | 81.0 4,610 | 86.5 5,100 | 91 0
3,000 . __ 4,205 | 81.0 4,730 | 86. 5 |5.230 | 91.0
4000 .. 4,305 | 81.0 [4, 850 | 86. 5 (5,365 | 9L 0
5000 ... 4,420 | 81.0 (4,985 | 86. 5 |5, 510 | 910
6,000 ... 4 540 | 81.0 5,125 | 86.5 |5, 665 | 91.0
7,000 .. 4 660 | 81.0 [5,260 | 86.5 |5.815 | 91.0
8000 __ .. 4,790 | 81.0 5,410 | 86.5 |5, 990 | 9L 0

I Steady a‘gproach speed through 50-foot belght knots TIAS denoted
by symbol Vi

1 Bteady agpmach speed through 50-foot helght kmots TIAS denoted
by symbo!l Vi,
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42.80-8 Performance data—operations from
sod runway surfaces (FAA rules which apply to
section 42.80.)

(a) General. The performance limitation
data and information contained herein, are
adopted to provide a comparable level of safety
between operations utilizing sod surfaced run-
ways and those utilizing paved surfaced run-
ways. There are, of course, numerous types of
runway surfaces which are neither paved nor
sod. Obviously, it is not feasible at this time
to categorize all of the runway surfaces and to
establish specific correction factors for opera-
tions from them. Therefore, all runways
which are not paved shall be regarded as sod
runways, and the limitations data herein shall
be applied to such runways, except in those
individual cases where the Administrator finds
that a particular runway surface is such as to
justify the use of a specific correction factor.

(b) Takeoff limitation date In computing
the maximum allowable takeoff weights for
operations from sod runways, the takeoff
weight tables contained in sections 42.80-1,
42 80-2, 42.80-3, 42.80-4, 42.80-5 or 42.80-7
shall be used in the following manner:

(1) Where the effective length of a sod
runway has been established, the maximum
allowable takeoff weight shall be the lesser gross
weight as determined by application of the
effective length to the appropriate takeoff table
(a) and by application of the actual runway

IRREGULAR AIR CARRIER AND OFF-ROUTE RULES
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length to the corresponding takeoff table (b},
Takeoff table (a) is used to determine the
maximum allowable gross weight which will
permit the aircraft to take off within the effec-
tive runway length, while table (b) is used to
determine the maximum allowable gross weight
which will permit the particular aireraft to be
accelerated and brought to a full stop within

" the actual length of available runway.

(2) Where the effective length of a sod
runway hag not been established, the maximum
allowable takeoff weight shall be determined
by application of the actual runway length to
the appropriate takeoff table (b). Tables (b}
incorporate a correction factor (approximately
17.6 percent for an assumed obstruction height
and/or a reduced coefficient of frietion).

(¢) Landing limitations date. In computing
the maximum allowable landing weights for
operations from sod runways, the landing
weight tables contained in this section shall be
used in the following manner:

(1) Where the effective length of a sod
runway has been established, the maximum
allowable landing weight shall be determined
by application of the effective length to the
appropriate landing weight table (a).

(2) Where the effective length of a sod
runway has not been established, the maximum
allowable landing weight shall be determined
by application of the actual runway length to
the appropriate landing weight table (b).

Dovueras DC-3 G102, C2024, S103G, Axp C47's, R4D's Wrre ComrarapLE Horserower EnGINEs

TaBLE 4,—Landing limitations (sod runway surfaces)
(a} '“Effective length’’ of runway required when effective length iz determined in s.ccordance with section 42.1

with zero wind and zero gradient.

Airplane weight in pounds and approach speeds ! in knots

Standard altitude in feet 22,000 Va 23,000 Vi 24,000 Vo 25,200 Va

‘ ' Distance in feet
. T TN O 2, 830 74. 5 3,016 76. 6 3,210 78.0 3, 390 80.0
1,000 2,900 | 745 | 3,080 | 76.5| 3,275| 78.0 | 8 465 £0. 0
2,000 2, 965 74.5 3, 1566 76. 6 3, 3560 78. 0 3, 540 80.0
3,000 3, 040 4.5 3, 235 76. 5 3, 425 78.0 3, 830 80.0
4,00 3, 115 74.5 3, 320 76. 5 3, 520 78.0 3,716 80. 0
5,00 3, 210 74. 5 3, 410 76. 5 3, 605 78.0 3, 805 80. 0
6,000 3, 300 74. b 3, 505 76. 5 3, 705 78.0 3, 910 80,0
7,000 3,410 74. 5 3,610 76. 5 3, 810 78.0 4 016 80.0
8,000 3 500 74. 5 3, 725 76. 5 3,936 78.0 4, 136 80.0

1 Ateady approach speed through 80 feet helght—X%nots TIAB dencted by aymbol Vio
{Continued on page 105)
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Tastr 4.—Landing limilations (sod runway surfeces}—Continued

(b) Actual length of runway required when effective length, considering obstacles, i3 not determined in ac-
cordance with section 42.1,

Ajrplane weight in pounds and approach speeds ! in knots

Standard altitude in feet 22,000 Vo 23,000 Vo 24,000 Voo 25,200 Vi

Distance in feet

3,595 | 745 3,85| 765! 4075| 780/ 4 305 80. 0
3,680 | 745| 3,000 T76.5| 4165| 750 4 405 80. 0
3,765 | 74.5| 4,010 | 76.5| 4255 | 78.0| 4, 495 80. 0
3.865 | 74.5| 4,110 | 76.5 | 4.355| 78.0| 4 605 80. 0
3,855 | T4 5| 4215 76.5| 4,470 78.0| 4 715 80.0
4,075 | 74.5| 4,330 76.5| 4,575 | 78.0| 4,835 80, 0
4,190 | 74.5| 4,455 | 76.5| 4,705 | 78.0 | 4 970 80. 0
4,330 | 74.5| 4,590 | 76.5!| 4,840 780! 5 095 80. 0
44451 74.5| 4,730 | 76.5! 4,995 | 78.0} 5 250 80. 0

1 Bteady approach speed through 50 feet helght—knots TIAS dencted by symbal Vi

LockHEED 18 G202A AIRCRAFT

TaBLE 3.—Landing limitations (sod runway surfeces)

(s} ‘‘Effective length” of runway required when effec- (b) Actual length of runway required when effective
tive length is determined in accordance with section length, eonsidering obstacles, is not determined in ac-
42.1 with zero wind and zero gradient, cordance with section 42.1.

Ajrplane weight in pounds and approach Airplane weight in pounds and approach
speeds ! in knots gpeeds ! in knots
Standard Standard
altitude altitude
in feet |17, 500 V5 (18,000 Vg (18, 500] Vi in feet |17,5001 Vg (18,000 Ty |18,500| Vi
Distance in feet Distance in feet
S L.____. 4,270 | 83.5 |4,380 | 84.0 14,470 | 86,0 B.L.____. 5,430 | 83.5 |5, 565 | B4.0 [5,675 | 86.0
1,000_____ 4,400 | 83.5 |4, 495 | 84. 0 |4, 505 86. 0 1,000 _____ 5,590 | 83.5 |5,710 | 84. 0 |5, 835 86. O
2,000_____ 4,520 | 83.5 4,625 | 84. 0 4,720 7 86.0 2,000_____ 5,740 | 83.5 (5,870 | 84. 0 (5,995 | 86.0
3,000 _____ 4,645 | 83. 5 (4,750 | 84.0 (4,855 | 86.0 3,000_____ 5,900 | 83.5 |6,030 | 84.0 |6, 1656 | 86.0
4,000_____ 4,770 | 83.5 14,875 | 84.0 |4, 085 | 86.0 4,000 ____ 6,060 | 83.5 (6,195 | 84.0 (6,330 | 86.0
5,000_____ 4,875 | 83.5 |5, 000 | 84.0 |5, 115 86.0 5,000, _.__ 6,195 | 83.5 [6,355 | 84.0 [6,495 | 86,0
6,000, ._. 5,026 [ 83.5 |5, 130 | 84.0 [5,255 | 86.0 6,000_____ 6,380 | 83.5 6,515 | 84.0 16, 675 86. 0
7,000 . . 5,160 | 83.5 [5,260 | 84.0 (5,395 | 86.0  7,000_____ 6,545 | 83.5 |6,680 | 84.0 6,850 | 86.0
8000_____ 5,285 | 83.5 (5,395 | 84.0 (5,530 | 86.0 8,000_____ 6,710 ; 83.5 |6,850 | 84. 0 |7, 025 86. 0
1 Steadylapproach speed through 50 feet height—knots TIAS denoted 1 8teady approach speed through 50 teet hejght—knots TIAS denoted

by symbal V. by symbol Vi
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Curris MopEL C—46 AIRCRAFT
TarLE 3.—Londing limitations (sod runicay surfaces)

(a) “Effective length’ of runway required when effective length is determined in accordance with section 42.1
with zero wind snd zero gradient.
(1) Curtiss model C-46 certificated for maximum weight of 45,000 pounds.

Airplane weight in pounds and approach speeds ! in knots

Standard altitude in feet 40,000 Vi 42 000 | Vo 44,000 Vo 45,000 Vi
Distance in feet
8. L o cea 4, 255 86.0 | 4,435 88.0 | 4,635 00.5 | 4,725 81. 0
1,000 . __ 4, 370 86, 0 4, 555 88.0 4, 760 90. 5 4, 855 91. 0
2,000 _ ... 4, 485 86.0| 4,680 | 830! 4 890 90.5 | 4 985 91. 0
3,000 _ e 4, 660 86. 0 4, 805 88. 0 5, 015 90. 5 5,120 91. 0
4000 o TTTTTTITITITTIT 4, 730 86.0 | 4,935 88.0 | 5 145 90.5 | 5,250 91.0
5,000 oo 4 845 86.0 | 5,060 83.0 | 5,285 90.5 | B, 380 910
6,000, _ _ e 4, 980 86.0 [ 5, 190 88.0 | 5,415 90.5 | 5,520 91.0
7,000 . . 5, 095 86. 0 5, 330 88. 0 5, 570 80, 5 5, 670 91. 9
8000 __ s 5, 235 86.0 | 5,470 88.0| 5715 a0, 5 5, 820 91.0

1 Steady approach speed through 50 feet helght—knots TIAS denoted by symbol Vi
(2) Curtiss model C-48 certificated for maximum weight of 48,000 pounds.

Airplane weight in pounds and approach speeds ! in knots

Standard sltitude in feet 42000 | Vs, | 44,000 [ Ve | 46,000 | Vi 1 48,000 | v
Distance in feet
S T 3, 325 80.5 | 3, 450 82.0| 3,575 84. 5 3, 695 86. 0
1,000_ - TITTTTTTTTmYhn 3,405| 80.5| 853 | 820! 3.655( 845 | 3780 6.0
2000 . _ o oe-- 3, 490 80.5 3, 615 82.0 3, 740 84.5 3, 865 86. 0
3,000, .. 3, 575 80.5 | 3,695 82,0 3, 830 84.5 | 3,945 86. 0
4000 . 3, 675 80.5( 38,795 82.0( 3 920 84,5 | 4,050 86,0
5000 e 3, 750 80.5( 8,875 82.0 | 4,020 84,5 4,155 86.0
6,000 __ Tl 3,830 ! 80.5| 8,080 | R82.0| 4115] 845 4255 £6. 0
7000 L oITTTTTTTTTTTT 3,025| 80.5| 4075| 82.0| 4220 845| 4 370 6. 0
8,000, . e 4, 025 80.5 | 4,180 82.0 | 4,330 84,5 | 4,485 86, 0

1 Steady approach speed through 50 feet belght—knots TIAS denoted by symbol Vi

{b) Actual length of runway required when effective length, considering obstacles, 18 not determined in accord-
ance with section 41.1.
(1) Curtiss model C-46 certificated for maximum weight of 45,000 pounds.

Airplane weight in pounds and approach speeds ! in knots
Standard altitude in feet 10,000 | Ve | 42000 | Va [ 44,000 | Vo ] 45,000 | Vio

Distance in feet

B Ll 5,415 §6.0 | 5, 645 88.0 | 5,900 90.5 | 6,015 91. ¢
1,000, e ..l 5, 6560 86.0 | 5,795 88.0 | 6,060 90.5 | 6,175 91. 0
2,000, e el 5,710 86.0 | 5,955 88.0 | 6,220 90.5 | 6,350 91,0
3,000, e aal 5, 930 86.0 | 6, 120 83.0 | 6, 385 90.5 | 6,616 91. 0
40000 . e el 6, 015 86.0 | 6 280 88.0 | 6, 550 90.5 | 6, 630 91,0
5,000 .. 6, 170 86.0 ( 6,440 88.0 | 6,730 90.5 | 6,850 91.0
6,000 _ . 6, 335 86.0 | 6, 605 88.0 ( 6, 895 90.5 | 7,025 81 0
7000 ... 6, 485 86.0 | 6,785 88. 0] 7,000 90.5 | 7,215 91. 0
8000, o aeaas 6, 650 86.0 | 6,960 88.0 7,275 90.5 | 7,406 91. 0

1 8teady approach speed through 30 feet height—knots TIAS denoted by symbol Vi,

(Continued on page 107)
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. TaBLE 3.—Landing limilations (sod runway surfaces)—Continued
(2} Curtiss C—467certificated maximum weight of 48,000 pounds.
Airplane weight in pounds and approach speeds ! in knots
Standard altitude in feet 42,000 ¥ 44,000 Ve 46,000 Vi 48,000 Ve
-~ Distanee in feet
R P 4,230 80.6 | 4,395 82.0 | 4,555 84. 5| 4,705 86. 0
L,000. s 4, 330 80.5 | 4,490 82. 0 4, 650 84.5 | 4,805 86. 0
” 2000 __ e 4, 440 80.5 | 4,600 82.0 | 4,755 84. 5 4,915 86. 0
3,000 e _ 4, 555 80.5 | 4,705 82,0 4,875 8.5} 5020 86, 0
40000 ___ 4, 665 80.5 | 4,830 82.0 ( 4,090 84 5| 5, 150 86. 0
5,000 .o .. 4,775 80.5 | 4,935 82.0 5,120 84.5 | 5,290 86. 0
6,000 . .. ____._ 4, 875 80.5 | 5,065 820! b5 240 84.5 | 5,415 86. 0
7,000 ___ 4, 995 80.5 | 5,185 82.0! 5, 370 84.5 | 5, 560 86. 0
8000 ___ .. 5, 125 80.5 1 5,320 82.0 | 5,510 84.5 | 5,710 86. 0
1 Steady apyproach Speed through 50 feet height—Eknots TIAS denoted by symbol Vi,
Convair Moppn 28-5ACF ann PBY-5A
TaBLE 3.—Landing limilations {(sed runway surfaoces)
(a) “BEffective length” of runway required when (b) Actual length of runway required when effective
effective length is determined in accordance with length, considering obstacles, is not determined in
section 42.1 with zero wind and zero gradient, accordance with section 42.1,
Airplane weight in pounds and approach Airplane weight in pounds and approach
gpeeds ' in knota speeds 1 in knots
Stlandszlrd Standa(.lrd
altitude altitude
. in feet 23,000‘ Vs [24,000| ¥y (25,000 Va in feet 23,000} Vo ({24,000 Vg 25,000J Vo
Distance in feet Distance in feet
S.L______ 3,035 | V4.5 (4,105 | 76.5 |4,245 | 78.0 B.L___.__ 5005 | 74.5 (5,225 ] 76.5 |5,400 { V8. 0
1,000 ____ 4,040 | 74.5 14,215 | 76.5 (4,370 | 78.0 1,000 _____ 5,145 | 74.5 5,365 | 76.5 (5,560 | 78.0
2,000__.__ 4,145 | 74.6 (4,330 | 76.5 4,485 | 78. 0 2,000_____ 5,275 | 74.5 5,510 ;. 76.5 15,710 [ 78.0
3,000_____ 4,255 | 74.5 4,370 | 76.5 (4,610 | 78,0 3,000._.__ 5,415 | 74.5 15,650 | 76.5 (5,870 [ 78.0
4,000_____ 4,360 | 74.5 4,585 | 76.5 4,725 | 78.0 4,000_____ 5,550 | 74.5 [5,790 | 76.5 6,015 | 78.0
5,000..... 4,470 1 74.5 [4,665 | 76.5 (4,845 | 78. 0 5,000 .. __ 5,685 74.5 (5,935 | 76,5 |6,170 ! 78.0
6,000.____ 4,570 | 74.5 |4,775 | 76.5 4,970 | 78.0 6,000____. 5,820 | 74.5 |6,075 | 76,5 /6,325 | 78.0
7,000_._._ 4,680 | 74.5 (4,880 | 76.5 (6,000 | 78.0 7,000___ __ 5955 | 74.5 (6,215 | 76. 5 (6,475 | 78.0
8,000_____ 4,785 | 74.5 (4,990 | 76.5 (6,205 | 78.0 8,000...__ 6,000 | 74.5 (6,355 | 76.5 (6,625 | 78.0
1 Bteady apgroa.ch speed through 60 feet heipht—knots TIAS de- ! Bteady approach spesd throngh 50 feet helght—knots TIAS de-
noted by symbol Vi noted by symbol V.
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Coxvalk MobEn 28-5ACF anp PBY-5A

TasLE 4.—Landing limilations

(a) ‘"Effective length' of runway required when
effective length is determined in accordance with
section 42.1 with zero wind and zero gradient.

{b) Actual length of runway required when effective

CAM 42

length, considering obastacles, is not determined in

accordan

ce with section 42.1.

Airplane weight in pounds and approach Airplane weight in pounds and approach
apeeds ! in knota speeds ! in knots
Standard %tland%rd ‘
altitude titude
in feet 26,000 Vi [227,0000 Vg (728,000 Vau in feet 26,000 Vi | 2'3',0001 Vi 2280000 Vi
Distance in feet Distance in feet
S.L_.____ 4,405 | 80.0 (4,560 | 81.0 [4,715 82 & 8 L.._._. 5,605 | 80.0 |5,8056 | 81.0 (6,000 | B2, 5
1,000.___. 4,530 | 80.0 |4,690 | 81.0 i4, 855 82 6 1,000_.__. 5,765 | 0.0 |5,970 | 81,0 (8,175 | B82. 5
2,000_..._ 4,660 | 80.0 |4,830 1 81,0 |4, 995 82. 5 2,000_____ 5,925 | 80.0 |6,145 | 81.0 (8,360 | 82. 5
3,000 ____ 4, 785 | 80.0 |4,960 | 81.0 |5, 140 82. 5 3,000____._ 6,000 | 80.0 16,3156 | 81.0 (6,540 ! 82. 5
4,000___._ 4,915 | 80.0 15,005 | 81.0 |5, 285 82. 5 4,000___._ 6,255 | 80.0 (6,485 § 81.0 16,725 | g2 b
,000_____ 5,045 | 80,0 5,235 | 81.0 |5, 430 82. 5 5000_____ 6,420 | 80.0 16,660 | 81.0 :6,910 | 82. b
6,000____. 5, 170 1 80.0 |5, 365 | 81. 0 |5, 565 82 5 6,000_._._ 6,580 | 80.0 (6,830 | 81.0 (7,085 | 826
7,000_____ 5,300 | 80.0 (5,505 | 81.0 |5, 715 82,5 7,000 _ . __ 6,745 | 80.0 (7,005 | 81,0 (7,275 | 82 6
8,000_____ 5,430 | 80.0 |5,635 | 81. 0 |5, 855 82.5 8,000_____ 6,910 | 80.0 {7,170 | 81.0 |7,450 | 82. b
1 Bteady approach speed through 50 leet height—knots TIAB denoted 1 Steady agproach speed through 50 feet helght— knots TTAB denoted
by symbol ¥ 0.

0.
? Maximum weight for PBY-5A landplane.
$ Maximum welght for 28-5ACF.

by ﬁmbol
2 Mazimum welght for PBY-SA landplane
3 Maximum welght for 28-5ACF

Dougras, RB-18A AIRCRAFT

TaBLE 3.—Landing limilations (sod runway surfaces)

(a) “Effective length'” of runway required when effective length is determined in accordance with section
42.1 with zero wind and zero gradient.

Ajrplane weight in pounds and approach speeds ! in knots

Standard altitude in feet 19,000 Va 20,000 Vw 21,000 Vi 21,300 Vi
Distance in feet
74.5 | 3,575 77.0( 3,875 78.5 | 3,960 79.0
74,5 | 3,680 77.0 ( 3,990 78.5 | 4,075 79.0
74.6 | 3,785 77.0 | 4,100 78.5 | 4,185 79.0
74.5 3, 885 77.0 4, 210 78. 5 4, 300 79.0
74. 5 3, 990 77.0 4, 320 78. 5 4, 410 79.0
- 74. 5 4, 095 77.0 4, 430 78.5 4, 525 79.0
0 74.5 | 4,200 77.0
7,000 - 3, 915 74.5 | 4,295 77.0 * %) (1 *
8,000, . e 4,010 74. 5 4, 400 77.0
; %ﬁ(gﬂgdsggroca:%a&ees%thmugh 50 fect height—knots 'TIA8 denoted by symbol Vi
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(b} Actual len%th of runway required when effective length, considering obstacles, is not determined in accord-
. ance with section 42.1.

Airplane weight in pounds and approach speeds ! in knots

Standard altitude in feet 19,000 Vo 20,000 Vi 21,000 Vo 21,300 Vi

Distance in feet

B L e 4,175 74.5 | 4,555 77.0 | 4,936 78.5{ B, 050 79.0
L000. . e eeaao s 4, 290 74. 5 680 77.0 | 5,070 78.5 | 5,185 79.0
............................ 4, 410 74.5 | 4,820 77.0 | 5,220 78.5 | b, 325 79.0
BO00. e 4, 515 74.5 | 4,946 77.0 | 5,355 78.6 | 5,475 79.0
4 4000 e 4, 830 74.5 | 5,075 77.0 | 5,480 78.6 | b5,810 79. 0
6,000 o eieeaameiimiaaas 4, 750 74.5 | 5,216 77.0 | 5, 635 78.6| b5 7565 79.0
6,000 e as 4, 865 74.5 | 5,840 77.0
7000, . e 4, 990 74.5 | b, 466 77.0 Q)] O (* Q)]
BO00. . . mieamiaimmeaaa 5, 105 74.5 | b, 580 77.0

i Bteady approach speed through 30 feet height—Xknots TIAB denoted by symbol Vi,
2 L!mitle?d 5 OAR?ZS?.

Borpmne Mopur 8307 AIRCRAFT

TasLE 3.—Landing limitations (sod runwey surfaces)

(a) “Effective length’” of runway required when (b} Actual length of runway required when effective
effective length is determined in accordance with length, considering obstacles, is not determined in
section 42.1 with zero wind and zero gradient. accordance with section 42.1.

Ajrplane weight in pounds and approach Airplane weight in pounds and approach
apeeds ! in knots apeeds ! in knots
Stla;xdi?ird it.]anda‘.jrd
altitude titude
. in feet 35,000 Ve (40,000 Vi (45,000 Vi in fest 35, 000| Vi (40,0000 Vy |45, 000 Va
Distance in feet Distance in feet
8. L...__. 3,525 | 81.0 3,060 | 86.5 (4,385 | 91.0 8, L_____. 4,475 | 81.0 (5,040 | 86.5 (5,670 | 910
1,000____. 3,615 | 81.0 4,070 | 86.5 (4,500 | 9L O 1,000__.__ 4, 505 | 81.0 (5,170 | 8.5 (5, 715 | 91.0
2,000.._.. 3,710 | 81.0 |4,175 | 86. 5 (4,616 | 910 2,000_____ 4,710 | 81.0 (5,300 | 86.5 (5,865 | 91.0
3,000.._.. 3,805 | 81.0 (4,285 | 86.5 (4,740 | 910 3,000_.___ 4,835 | 81.0 (5,440 | 86.5 6,015 | 91.0
4000, ... 3,000 | 81.0 (4,395 | 86.5 |4,860 | 9L 0 4,000_____ 4,050 | 81.0 (5 580 | 86. 5 (6,170 | 91.0
5,000...._ 4,000 | 81.0 |4,515 | 86.5 {4,900 [ 9L 0 5,000____. 5085 | 81.0 (5,735 | 86. 5 (6,335 | 910
6,000.._.. 4,110 | 81,0 (4,640 | 86. 5 |5,130 ; 9.0 6,000__.__ 5,220 | 81.0 (5,895 | 8.5 6,516 | 91.0
7,000.._._ 4,220 | 81.0 4,760 | 88. 5 5,265 ! 91.0 7,000 ... 5,360 | 8.0 [6,050 | 86. 5 (6,685 | 91.0
8,000 ____ 4,335 | 81,0 (4,900 | 86. 5 5,420 | 91.0 8,000_.___ 5,510 | 81,0 (6,220 | 86.5 6,800 | 91.0
! Bteady a‘?proach gpeed through 50 feet height—-knots TIAS denoted 1 8teady approach speed through 50 feet helght—knots TIAS denoted
by symbol Vi, by symbol V.

(42.80-8. Published in 18 F. R. 173, Jan. 9, 1953, effective Jan. 81, 1953; amended in 21 F. R. 2232, Apr.
6, 1956, effective Apr. 1, 1956.)
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42,81 Takeoff limitations. No takeoff
shall be made except under conditions which
will permit the airplane to he hrought to a safe
stop within the effective length of the runway
from any point on takeof up to the time of
attaining, with all engines operating at normal
takeoff power, 105 percent of the minimum
control speed or 115 percent of the power-off
stall speed in the takeoff configuration, which-
ever is greater, as shown by the accelerate-
stop distance data.

(a) In applying this requirement, takeoff
data shall be based upon still-air conditions,
and no correction shall be made for any uphill
gradient of 1 percent or less when such per-
centage is measured as the difference between
elevation at the end points of the runway
divided by the total length. For ali wuphill
gradients greater than 1 percent, the effective
takeoff length of the runway shall be reduced
20 percent for each 1 percent grade.

42.82 En route limitations; one engine
inoperative. No airplane shall be taken off
at a weight in excess of that which, with the
critical engine inoperative, would permit a rate
of climb of at least 50 feet per minute at an
altitude of at least 1,000 feet above the eleva-
tion of the highest ground or obstruction
within 10 miles of either side of the intended
track or at an altitude of 5,000 feet, whichever
is higher. For the purpose of this seetion it
shall he assumed that the weight of the air-
plane as it proceeds along its intended track is
progressively reduced by the anticipated con-
sumption of fuel and oil; that the propeller of
the inoperative engine is in the minimum drag
position; that the wing flaps and landing gear
are in the most favorable positions; and that
the remaining engine or engines are operating
at the maximum continuous power available.
The 10-mile lateral distance specified herein
may, for a distance of no more than 20 miles,
be reduced to 5 miles, provided that special
air navigational facilities provide a reliable and
accurate identification of any high ground ot
obstruction located outside of such 5-mile
lateral distance but within the 10-mile dis-
tance.

42.83 Landing distance limitations;

airport of destination. No airplane shall be
taken off at a weight in excess of that which,
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under the conditions stated in paragraphs (a)
and (h) of this section, would permit the air-
plane te be brought to rest at the fleld of
intended destination within 70 percent of the
effective length of the runway from a point 50
feet directly above the intersection of the
obstruction clearance line and the runway.
For the purpose of this section it shall be
assumed that the takeoff weight of the airplane
is reduced by the weight of the fuel and oil
expected to be consumed in flight to the field
of intended destination.

{a) It shall be assumed that the aircraft is
landed on the most favorahle runway and
direction without regard to wind.

(b) 1t shall be assumed, considering every
probable wind velocity and direction, that the
airplane is landed on the most suitable runway,
taking due account of the ground handling
characteristics of the airplane type involved and
other conditions (e, g., landing aids, terrain,
etc.) and allowing for the effect on the landing
path and roll of not more than 50 percent of the
wind component along the lanhding path if oppo-
site to the direction of landing, or not less than
150 percent of the wind component if in the
direction of landing,

{¢) If the airport of intended destination will
not permit full compliance with paragraph (b)
of this section, the aircraft may be taken off if
an alternate airport is designated which per-
mits compliance with paragraphs (a) and (b) of
this section.

Required Records and Reports

42,91 Maintenance recoris.

(a) Each air carrier shall, except as provided
in paragraph (b) of this section, keep at its
principal operations base the following current
records with respect to all aircraft, aircraft
engines, propellers, and, where practicable,
appliances used in air transportation: (1) Total
time and service, (2) time since last overhaul,
(3) time since last inspection, and (4) me-
chanical failures.

(b) In the case of a propeller for which there
is no previous operating history, the Adminis-
trator may authorize the use of a new record if
the hub is rebuilt and is fitted with blades which
are free from defects and within the manufac-
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turer’s production tolerances. Such rebuild-
ing of the propeller shall be accomplished by
the manufacturer or by a certificated repair
station having the proper rating. The new
record shall be signed by the manufacturer or
by the repair agency, giving the date the pro-
peller hub or blade was rebuilt and such other
information as the Administrator may require.

42.91-1 Content of maintenance records (FAA
policies which apply to sec. 42.91). The basic
requirement of the above records is to provide
a means for determining that overhaul, inspec-
tion, and check of the various units or compo-
nents is performed within the prescribed time
limitations. In the case of appliances, any
method which will accomplish this result, other
than keeping of individual time records on the
units themselves, will be satisfactory.

(Published in 14 F. R. 7041, Nov. 22, 1949, effective
upon publication.)

42.91-2 Principal mainienance base (FAA
policies which apply to see. 42.91). When the
principal maintenance base iz at & location other
than the principal operations base, the term
“Principal operations bage,” when applied to
maintenance matters, shall be considered to
mean the principal maintenance base. Copies
of the necessary records shall also be maintained
at the principal operations base if it is in &
region other than the one in which the principal
maintenance base is located.

(Published in 14 F. R. 7041, Nov, 22, 1949, effective
upon publieation,)

42.91-3 Retention of records (FAA policies
which apply to sec. 42.91). The records re-
quired by this section shall be preserved and
retained by the air carrier for a period of 2
years. For additional requirements pertaining
to preservation of records, see Part 249 of this
chapter (1. e. the Economic Regulations).

(Published in 14 F. R, 7041, Nov. 22, 1049, effective
upen publication.)

42.92 Airman records. An air carrier
shall maintain at its principal operations base,
or at such other location used by the air carrier
as the Administrator may designate, current
records of every airman utilized as a member
of a flight crew. These records shall contain
such information concerning the qualifications
of each airman as is necessary to show compli-
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ance with the appropriate requirements pre-
scribed by the regulations in this subchapter.
No air carrier ghall utilize any airman as a flight
crew member unless records are maintained
for such airman as required in this section.

42.92-1 Content of airman records (FAA
policies which apply to sec. 42.92).

(8) General. The following pertinent infor-
mation is considered the minimum necessary
in the airman records required by this section:

(1) Name (in full);

(2) Current duties and date of assignment
(pilot, engineer, navigator, etc.);

(3) Airman certificates (type, number, and
ratings) ;

(4) Date, result, and class of last physical
examination:

(5) Date and result of last 6-month
instrument competency flight check for each
pilot in command;

(6) Record of each pilot’s flight time in-
cluding trip time, instrument, night flight time,
and flight time in the make and model of air-
craft on which he is currently qualified;

(7) Records of company training for all
crewmen, including actusl flight, synthetic
flight, and maintenance of proficiency training;

(8) Any check pilot authorization.

(Published in 14 F_ R. 7041, Nov. 22, 1949, effective
upon publication.)

42.92-2  Avwailability of records (FAA poli-
cies which apply fo see. 42.92)., The above
information shall be made available at any
time for inspection by an authorized represent-
ative of the Administrator or Board.

(Published in 14 F. R. 7041, Nov. 22, 1940, effective
upon publication.}

42.92-3 Retention of records (IFAA policies
which apply to sec. 42.92)., The disposition
of any flight crew member released from the
employ of the air carrier, or who becomes
physically or professionally disqualified must
be so indicated in these records and such rec-
ords shall be retained by the company for at
least 1 year. For additional requirements
pertaining to preservation of records see Part
249 of this chapter (i. e. the Economic Regula-
tions).

(Published in 14 F. R. 7041, Nov, 22, 1949, effective
upon publication.)
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42.93 Emergency fRlight reports. In the
case of emergencies necessitating the transpor-
tation of persons or medical supplies for the
protection of life or property, the rules con-
tained herein regarding type of aircraft, equip-
ment, and weather minimums to be observed
will not be applicable: Provided, That within
48 hours after any such flight returns to its
base the air carrier shall file a report with the
Administrator setting forth the conditions
under which the flight was made, the necessity
therefor, and the names and addresses of the
crew and passengers.

42.93-1 Submission of emergency flight re-
ports (FAA policies which apply to sec. 42.93).
The report referred to in this section shall be
submitted in duplicate to the local inspector,
and a copy shall be retained by the air carrier
for at least 1 year.

{Published in 14 F. R. 7042, Nov. 22, 1949, effective
Nov, 22, 1949; amended effective June 15, 1957.)

4294 Pilot’s emergency deviation re-
port. Where pursuant to authority granted in
section 42,51 (d) a pilot has deviated from
established methods or requirements, he shall,
within 7 days after completion of the trip, file
with the Administrator a report thereof giving
a brief statement concerning the circumstances
of the emergency and the nature of the de-
viation.

42.94-1 Submission of pilot’s emergency de-
viation report (FAA policies which apply to
sec. 4£2.94). The report referred to in this
gection shall be submiited in duplicate to the
local inspector, and a copy shall be retained
by the air carrier for at least 1 year.

(Published in 14 F. R, 7042, Nov. 22, 1949, effective
Nov. 22, 1949; amended effective June 15, 1957.)

42.95 Flight manifest record. A signed
copy and any revision of the flight manifest

required by section 42.62 shall be retained in
the personal possession of the pilot for the
duration of the flight, and a duplicate copy
thereof shall be retained by the air carrier at its
principal operations base, or at such other loca-
tion used by the air carrier as the Administrator
may designate, for at least 1 year afier com-
pletion of the flight.
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[42.96 Mechanical reliability reports.

[(a) Each air carrier operating large aircraft
shall report the occurrence or detection of
those failures, malfunctions, or defects specified
in paragraph (b) of this section. In addition,
each air carrier shall report any other failure,
malfunction, or defect which occurs or is
detected at any time in an aircraft or aireraft
component (including aircraft systems, appli-
ances, powerplants, and propellers) nsed by
the air carrier, when, in the carrier’s opinion,
such failure, malfunction, or defect has en-
dangered or may endanger the safe operation
of an aircraft ased by the air carrier. The
report shall be in written form covering a
period of 24 hours beginning at 0900 hours
local time of each day and ending at 0900 hours
local time the next day, and shall be submitted
to the Federal Aviation Agency maintenance
inspector assigned to the air carrier by 0900
hours local time of the following day: Provided,
That reports which are due on Saturday or
Sunday may be submitted on the following
Monday and in case of legal holidays on the
following workday.

[NOTE: Failures, malfunctions, or defects reported
in accordance with the accident reporting provisions of
Part 320 of the Regulations of the Civil Aeronautics
Board need not he included.

[(b)} The air carrier shall report each occur-
rence or detection of a failure, malfunction, or
defect involving:

L[(1) Fires during flight and whether the
related fire-warning system functioned properly ;

[(2) Fires during flight and whether the
related fire-warning system did not function
properly;

[(3) Fires during flight not protected by a
related fire-warning system;

[(4) False fire warning during flight;

L (5) Engine exhaust systems which result
during flight in damage to engine, adjacent
structure, equipment, or components;

I[(6) An aircrafi component which results
during flight in the accumulation or circulation
of smoke, vapor, or taxic or noxious fumes in
the crew compartment or cabin;

[(7) Engine shutdown during flight due to
engine flameout;

(Rev. 4/1/62)
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[(8) Engine shutdown during flight when
external damage to the engine or to the aireraft
structure has occurred;

[(9) Engine shutdown during flight due to
foreign object ingestion or icing;

[(10) Engine shutdown during flight of
more than one engine on an aircraft;

[(11) Propetler feathering system or
ability of the system to control overspeeding
during flight;

[(12) Fuel or fuel-dumping systems
affecting fuel flow or causing hazardous leakage
during flight;

[(13) Landing gear extension or retraction
or opening or closing of landing-gear doors
during flight;

[(14) Brake system components which
result in loss of brake actuating force while the
aireraft is in motion on the ground;

[(15) Aircraft structure which requires
major repair;

[(16) Cracks, permament deformation, or
corrosion of aircraft structure which exceed the
maximum limits acceptable to the manufac-
turer or the Federal Aviation Agency; and

[(17) Aircraft components or systems
which resalt during flight in the taking of
emergency actions; except that action taken to
shutdown an engine need not he reported as an
emergency under this provision.

[NOTE: Under the provisions of this paragraph, an
aircraft is in flight from the moment il Jeaves the sur-
face of the earth on takeoff until it touches down at a
place of landing.

[(c) Reports required by paragraph (a) of
this section shall be transmitted in a manner
and on a form convenient to the air carrier’s
system of communication and procedure, and
shall include on the first daily report as much
of the following information as is available:

[{1) Type and ideniification number of
the aircraft, name of the operator, date, flight
number, and stage during which the incident
occurred; e.g., preflight, takeoff, climbh, cruise,
descent, landing, inspection;

[(2) Emergency procedure effected; e.g.,
unscheduled landing, emergency descent;

[(3) Nature of condition; e.g., fire, strue-
tural failure;
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L[(4) ldentification of part and system in-
volved, including available information per-
taining to type designation of the major com-
ponent and time since overhaul;

L[(5) Apparent cause of trouble; e.g.,
wear, crack, design deficiency, personnel error;

[(6) Disposition; e.g., repaired, replaced,
aircraft grounded, part sent to manufacturer;
and

[(7) Brief narrative summary of other
pertinent information necessary for mere com-
plete identification, determination of serious-
ness, and corrective action.

[(d) Reports required by paragraph (a) shall
not be withheld pending accumulation of all
information specified in paragraphs (b) and (c)
of this section. When additional information is
obtained relative to the incident, including any
that may be furnished by the manufacturer or
other outside agency, it shall be expeditiously
submitted as a supplement to the first report,
referencing the date and place of submission
of such report.

[NOTE: The reporting requirements contained
herein have been approved by the Bureau of the Budget
in accordance with the Federal Reports Act of 1942,

[(Amendment 42-38, published in 27 F.R. 1245,
Feb. 10, 1962, effective Mar. 12, 1962,)]

[42.96a Monthly report of chronic
mechanical difficulties. As soon as prac-
ticable after the end of each calendar month,
each irregular air carrier operating large air-
craft shall submit to the assigned mainienance
ingpector three copies of a report covering the
mechanical difficulties experienced during the
preceding month which the air carrier considers
chronic or otherwise particularly significant
from a safety standpoint. The report shall
fully identify all aircraft and aircraft compon-
enls involved {(i.e., manufacturer, model and
type), and shall contain enough information to
serve as a basis for corrective action and to
enable a determination to be made of the trend
of aircraft and aircraft component failures,
malfunctions, or defects. The detailed infor-
mation from which such reports are prepared
shall be kept current and available at the air
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carrier’s main headquarters for examination by
any authorized representative of the Adminis-
trator or Board.

INOTE: The reporting requirements contained

herein have been approved by the Bureau of the Budget
in accordance with the Federal Reports Act of 1942,

[(Amendment 42-38, published in 27 F.R. 1245,
Feh. 10, 1962, effective Mar. 12, 1962.)]
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42,97 Change in exclusive use of large
aircraft. When, for any reason whatsoever,
an air carrier shall cease to have the exclusive
use of any large aircraft, an immediate report
of such fact shall be filed with the Administra-
tor in such form and manner and containing
such information as the Administrator may
prescribe.

(Rev. 4/1/62)
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SPECTAL CIVIL. ATR REGULATION NO. 368B

Effective August 1, 1957
Adopted:  July 31, 1957

Authorization for Scheduled Air Transportation of Cargoe Outside the Continental
Limits of the United States Under the Provisions of Part 42 of the Civil Air
Regulations

Special Civil Air Regulation No. SR-368A currenily authorizes air
carriers, appropriately authorized by the Board to engage in scheduled
cargo-only operations outside the continental limits of the United States,
to conduct such operations under the provisions of Part 42 of the Civil
Air Regulations. This authorization terminates July 31, 1957,

At the time the Board promulgated SR-368A, it indicated that the
regulation was a temporary measure pending the development of ade-
quate certification and operation rules for scheduled air transportation
of cargo outside the continental limits of the United States. Although
certain propesals in this matter have been circulated to interested per-
sons for comment, the Board has not acted on these rules as yet; hence
it is considered desirable to continue the authorization currently in effect.

Civil Air Regulations Draft Release No. 56-17, “Proposed Revision
of Part 41 of the Civil Air Regulations—Certification and Operation Rules
for Scheduled Air Carrier Operations Outside the Continental Limiis of
the United States,” proposes that scheduled cargo-only operations be con-
ducted under Part 42 when authorized by the Administrator. This was
also proposed in the published notice of rule making on this special regu-
lation and no adverse comment was received on this point. For this rea-
son and because it is anticipated that revised Part 41, following
publication in accordance with public rule making procedures, will con-
tain a requirement that authorization be obtained from the Administra-
tor prior to conduecting such cargo operations, such a requirement has
been incorporated in this special regulation.

Interested persons have been afforded an opportunity to participate
in the making of this regulation (22 F.R. 4239), and due consideration
has been given to all relevant matter presented. Since it imposes no
additional burden on any person, this regulation may be made effective
without prior notice,

In consideration of the foregoing, the Civil Aeronautics Board hereby
makes and promulgates the following Special Civil Air Regulation
effective August 1, 1957.

Any air carrier authorized by the Board pursuant to Title IV of
the Civil Aeronautics Act of 1938, as amended, to engage in scheduled
air transportation of cargo outside the continental limits of the United
States may, upon authorization by the Administrator, conduct such trans-
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APPENDIX A

portation under the air carrier certification and operation rules pre-
seribed in Part 42 of the Civil Air Regulations.

This regulation supersedes Special Civil Air Regulation No. SR-368A
and shall remain in effect until such time as new certification and oper-
ation rules become effective for cargo operations outside the continental

limits of the United States, unless sooner terminated or rescinded by
the Board.
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SPECIAL CIVIL AIR REGULATION NO. SR-389B

Effective: January 30, 1959
Adopted: December 24, 1958

Emergency Exits for Airplanes Carrying Passengers for Hire

Special Civil Air Regulation Neo. SR-389A, effective September 13,
1957, superseded Special Civil Air Regulation No. SR-389. All of the pro-
visions of SR-389 were retained in SR-389A. However, the latter special
regulation as amended on October 17, 1957, contained an addition to the
occupant/exit table which permitted the Viscount 700 series airplanes to
carry 53 occupants when 7 exits were provided.

Special Civil Air Regulation No. SR-389, effective October 27, 1952
superseded Special Civil Air Regulation No. SR-387. Excepi for correci-
ing some minor errors with respect to the number of exits authorized by
the Civil Aeronautics Administration, there was no difference between the
two special regulations.

Special Civil Air Regulation No. SR-387, effective Qctober 27, 1952,
was adopted in order to make applicable to the then operating transport
airplanes more stringent rules regarding the number of occupants per-
mitted per exit. SR-387 required, among other things, that all large air-
planes (more than 12,500 pounds maximum certificated takeoif weight)
comply with either section 4b.362 (a), (b), and (¢} of Part 4b of the Civil
Air Regulations as amended by Amendment 4b— effective December 20,
1951, or with the specific requirements set up in SR-387. Subsequently, the
provisions of section 4b.362 (a), (b), and (c¢) of Part 4b were revised by
Amendment 4b-5, effective April 9, 1957,

Special Civil Air Regulation No. SR-389A permits the airplanes
listed in the occnpant/exit table to carry additional occupants if addi-
tional exits are provided, except that in no case shall more than 8 addi-
tional occupants be carried for any one additional exit. The preamble
to Civil Air Regulations Draft Release No. 58-11 stated that the intent
of this provision was that no more than 8 additional occupants could be
authorized if the most effective exit for emergency evacuation were pro-
vided, which, by reference to the rule proposed in the draft release, is
seen to be one comparable to a Type I exit as prescribed in section 4b.362,
As herein set forth, it is intended that as many as 8 additional occupants
may be authorized with the addition of an exit of reasonably high effec-
tiveness and that a lesser number of occupants would be authorized with
the addition of a less effective exit. For the purpose of this regulation,
it has been established that the addition of an exit, approximating a
Type IT or IV exit as prescribed in section 4b.362, would possibly permit
the addition of 8 occupants. This relaxation over the rule proposed in
Draft Release 58-11 was prompted by comments received to the draft re-
lease and the fact that a number of airplanes had already received ap-
proval to carry 8 additional occupants with the addition of an exit com-
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parable to a Type IV based on the Administrator’s interpretation of SR~
989A, Justification for the relaxation is based upon the current require-
ments of section 4b.362(¢) wherein it may be seen that for the addition
of a Type IV exit on each side, an increase of 30 passengers is permitted.
While such a ratio is not advocated for airplanes covered by this special
regulation because of other factors considered in establishing these values
for section 4b.362, permitting 8 occupants to be added for a Type IV exit
represents a more reasonable and realistic view than that proposed in
Draft Release 58-11. Therefore, it is expressly provided herein that since
the effectiveness of the exit varies with the type, size, and location, 8
additional occupants shall be authorized only when an exit comparable
to a Type IT or a Type IV exit as prescribed in section 4b.362 is provided.

Special Civil Air Regulation No. SR-389A does not contain provisions
regarding the required reduction in occupancy when the number of exits
is reduced. In order to cover such cases, it is provided herein that upon
removal of any exit the maximum number of occupants shall be reduced
by at least 8.

The occupant/exit table has been modified by listing the “L-1049 Se-
ries” in lieu of the “L-1049,” and the “CV-340 and CV-440” in lieu of the
“CV-340.

Interested persons have been afforded an opportunity to participate
in the making of this regulation (23 F.R. 3275), and due consideration
has been given to all relevant matter presented.

In consideration of the foregoing, the Civil Aeronautics Board hereby
makes and promulgates the following Special Civil Air Regulation, effec-
tive January 30, 1959.

1. Contrary provisions of the Civil Air Regulations notwithstanding,
no large airplane {more than 12,500 pounds maximum certificated take-off
weight) while carrying passengers for hire shall be operated with occu-
pants in excess of the number permitted by applying the provisions of
section 4b.362 (a), (b), and (c) of Part 4b of the Civil Air Regulations
as amended by Amendment 4b-5, effective April 9, 1957, except that air-
plane types listed in the following table may be operated with the listed
maximum number of occupants (including all crew members) and the
listed corresponding number of exits (inecluding emergency exits and
doors) heretofore approved by the Administrator for emergency egress
of passengers.

2. Additional occupants above the values listed in the table may be
carried if additional exits are provided, except that in no case shall more
than 8 additional occupants be carried for any one additional exit. For
the addition of exits comparable to at least a Type II or Type IV exit
as prescribed in section 4b.362, 2 maximum of 8 additional occupants may
be authorized and for exits not comparable to at least a Type IT or Type
IV exit, the Administrator after consideration, among other factors, of
the type, size, and location of the exit, may authorize a lesser number
of additional occupants.

3. For airplanes which have a ratio (as computed from the table in
this special regulation) of maximum number of occupants te number
of exits greater than 14:1 and for airplanes which do not have installed
at least one full-size door-type exit in the side of the fuselage in the
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rearward portion of the cabin, the first additional exit approved by the
Administrator for increased occupancy shall be a floor-level exit not less
than 24 inches wide by 48 inches high located in the side of the fuselage
in the rearward portion of the cabin. In no case shall an occupancy
greater than 115 be allowed unless there is such an exit on each side of
the fuselage.

4. The maximum number of occupants authorized (listed in the table)
shall be reduced where the number of approved exits is less than that
shown in the table. The reduction in the maximum number of occupants
for each exit eliminated shall be determined by the Administrator taking
due account of the effectiveness of the remaining exits for emergency
evacuation, except that the maximum number of occupants shall be re-
duced by at least 8 for each eliminated exit. In no case, when exits are
deleted, shall the resulting ratio of occupants to exits be greater than
14:1, and there shall be at least one exit on each side of the fuselage
irrespective of the number of occupants.

Maximum Corresponding
number of number of
Airplane type occupants exits author-
including all ized for pas-
crew members senger use

B-307_ ______ .. L. el 61 4
B-377_ _ L _______. 96 9
C-46_ ... . 67 4
cv-240_________________________________. 53 6
CvV-3d0and CV-440______ _ 53 6
DC-3. . _____ el 35 4
DC-3 (Super)____________ . 39 5
DC-4_______. e __. . 86 5
DC-6.____.____ L l_____ 87 7
DC-6B*_ __________ S S ! 112 11
L-18_ .. 17 3
L-049, I.-64%, L-749________________._________ 87 7
L-1049 series ______ .. 96 9
M-202________ . _._ 53 6
M-404_ ____ 53 7
Viscount 700 series____________________________ 53 7

*The DC-6A, if converted to a passenger transport configuration, will be governed by
the maximum number applicable to the DC-6B.

This regulation supersedes Special Civil Air Regulation No. SR-389A
as amended by Amendment No. 1 and shall remain effective until super-

seded or rescinded by the Board or the Administrator of the Federal
Aviation Agency, as appropriate.
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AMENDMENT I TO SPECIAL CIVIL AIR REGULATION NO. SR-389B

Effective: September 11, 1959
Adopted: September 11, 1959

Emergency Exits for Airplanes Carrying Passengers for Hire

Special Civil Air Regulation No. SR-389B, adopted by the Civil Aero-
nautics Board on December 24, 1958, and effective January 30, 1959, speci-
fied in part that no large airplane while carrying passengers for hire
shall be operated with occupants in excess of the number permitted by
applying the provisions of section 4b.362 (a), (b), and (c) of Part 4b
of the Civil Air Regulations as amended by Amendment 4b-5 effective
April 9, 1957, except for those airplanes listed in the table in SR-389B.
Special Civil Air Regulations SR-389A, which preceded SR-389B, con-
tained a similar provision but referred to Amendment 4b—4 effective De-
cember 20, 1951. The effect of SR-389B was to apply the current Part
4b exit requirements referenced in SR-389A.

A review of the history of the development of SR-389B indicates
that such retroactive application of current Part 4b requirements was
included inadvertently and that it would impose an unnecessary burden
on the operators of certain airplanes. SR-389B is therefore being
amended to eliminate this retroactive provision.

Since this amendment imposes no additional burden on any person,
notice and public procedure hereon are unnecessary, and the amendment
is made effective immediately.

In consideration of the foregoing, Paragraph 1 of Special Civil Air
Regulation No. SR-389B is hereby amended to read as follows, effective
September 11, 1959.

1. Contrary provisions of the Civil Air Regulations notwithstanding,
no large airplane {more than 12,500 pounds maximum certificated take-off
weight) type certificated under Civil Air Regulations effective prior to
April 9, 1957, while carrying passengers for hire, shall be operated with
occupants in excess of the number permitied by applying the provisions
of section 4b.362 (a), (b), and (¢) of Part 4b of Civil Air Regulations
as amended by Amendment 4b—1 effective December 20, 1951, except that
airplane types listed in the following table may be operated with the
listed maximum number of occupants (including all crew members) and
the listed corresponding number of exits (including emergency exits and
doors) heretofore approved by the Administrator for the emergency egress
of passengers.
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SPECIAL CIVIL AIR REGULATION NO. SR-392C

Effective:  February 3, 1962

Adopted:  January 30, 1962

Published: February 3, 1962
(27 F.R. 1008)

Facilitation of Experiments With Exterior Lighting Systems

Special Civil Air Regulation No. SR-392B, adopted on February 25,
1957, permits experimentation with exterior lighting systems, which do
not comply with the standards prescribed-in the Civil Air Regulations,
on aircraft with standard airworthiness certificates. Several conditions

ments is reasonably limited; that the experimental exterior lights are
in faet installed for bonafide experimentation; and that the results of
such experimentation become generally available. This special regula-
tion expires on February 25, 1962,

In a notice of proposed rule making contained in Draft Release No.
61-27 and published in the Federal Register, December 23, 1961 (26 F. R.
12294), the Agency gave notice that it has under consideration the termi-

nation of SR-392B and requested comments from interested persons con-

cerning this matter. In response to such request, the Agency has re-
ceived numerous reports, arguments and other evidence. Heowever, the
volume of the comments received is such that there is not sufficient time
remaining to review and evaluate such comments prior to the termina-
tion of SR-392B. Therefore, in order to afford the Agency the opportu-
nity to fully consider all the relevant matter presented and to take what-
ever additional rule making action that may be indicated, it is necessary to
extend the termination date of SR-392B to June 25, 1962,

Since this regulation continues in effect the provisions of the previous
regulation and imposes no additional burden upon any person, compliance
with the notice and public procedure provisions of the Administrative
Procedure Act is unnecessary and good cause exists for making this regu-
lation effective on less than 30 days’ notice.

In consideration of the foregoing, the following Special Civil Air
Regulation is adopted to become effective on February 3, 1962;

Contrary provisions of the Civil Air Regulations notwithstanding, ex-
perimental exterior lighting equipment which does not comply with the
relevant specifications contained in the Civil Air Regulations may, subject
to the approval of the Administrator, be installed and used on aircraft
for the purpose of experimentation intended to improve exterior lighting
for a period not to exceed 6 months: Provided, That

(1) The Administrator may grant approval for additional pericds
if he finds that the experiments can bhe reasonably expected to contribute
to improvements in exterior lighting;

(2) Not more than 15 aircraft possessing a U.S. certificate of air-
worthiness may have installed at any one fime experimental exterior light-
ing equipment of one basic type;

(3) The Administrator shall prescribe such conditions and limita-
tions as may be necessary to insure safety and aveid confusion in air
navigation;

(Rev. 4/1/62)

are imposed to insure that the number of aircraft engaged in the experi-.
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{(4) The person engaged in the operation of the aircraft shall dis-
close publicly the deviations of the exterior lighting from the relevant .
specifications contained in the Civil Air Regulations at times and in a '
manner prescribed by the Administrator; and
(5) Upon application for approval to conduct experimentation with
exterior lighting, the applicant shall advise the Administrator of the
specific purpose of the experiments to be conducted ; and, at the conclusion
of the approved period of experimentation, he shall advise the Adminis-
trator of the detailed results thereof. _
This regulation supersedes Special Civil Air Regulation No. SR-
-, 392B and shall terminate June 25, 1962, unless sooner superseded or
rescinded.
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SPECTAL CIVIL AIR REGULATION NO. SR-395A

Effective: February 20, 1955
Adopted: February 17, 1955

Authorization for Air Taxi Operators to Conduct Operations Under the Provisions of
Part 42 of the Civil Air Regulations—Extension of Expiration Date for Air Taxi
Operator Certificates

On January 11, 1952, the Board adopted Special Civil Air Regulation
SR-378, which provided that air taxi operators as defined in section 298.1
{a)(2) of Part 298 of the Board’s Economic Regulations, shall be certifi-
cated and shall conduct operations in accordance with the applicable pro-
visions of Part 42 of the Civil Air Regulations. Subsequently, on June 1,
1953, the Board adopted currently effective Special Civil Air Regulation
SR-395, which superseded SR-378 and provided that air taxi operator cer-
tificates should continue in effect until the termination of the economie
exemption authority contained in Part 298, namely, until February 20,
1955. On December 21, 1954, the Board issued a notice of proposed rule-
making (Economic Regulations Draft Release No. 71), which proposed to
delete the economic exemption authority termination date of February
20, 1955, which existed in Part 298, This proposal would have put the ex.
emption authority granted to air taxi operators on a permanent basis.

The Board concurrently with the issuance of this Special Civil Air
Regulation is extending the exemption anthority contained in Part 298
pending a final determination as to the proper economic limitations which
should be imposed on air taxi operators. It appears certain, however,
that some form of economic exemption authority for air taxi operators
will be continued on a permanent hasis. It therefore is desirable to ex-
tend Special Civil Air Regulation SR-395 to provide for such operations.

Part 42 of the Civil Air Regulations is presently undergoing revision.
This proposed revisicn would make Part 42 applicable solely to large air-
craft; and it would be necessary to prepare a new Part for the certification
and operation of small aireraft (air taxi operators). Revised Part 42 and
proposed regulations to cover air taxi operations are presently being pre-
pared in draft release form, and it is estimated that they will be adopted
by the Board for circulation as a notice of proposed rule-making in the
near future. For this reasen, Special Civil Air Regulation SR-395 is
being extended until such time as a new permanent Part, covering the
certification and operation of small aircraft, becomes effective. Notice of
this extension was published in the Federal Register on January 19, 1955
at 20 F.R. 422,

Interested persons have been afforded an opportunity to participate
in the making of this regulation, and due consideration has been given to
all relevant matter presented. Since this regulation imposes no additional
burden on any person, it may be made effective without prior netice,

In consideration of the foregoing, the Civil Aeronautics Board hereby
makes and promulgates the following Special Civil Air Regulation, effec-
tive February 20, 1955:

CAM 42 'E3)



132

APPENDIX A

Notwithstanding the provisions of Parts 40 and 41 of the Civil Air
Regulations, any air taxi operator as defined in section 298.1(a)(2) of Part
298 of the Board’s Economie Regulations shall be certificated and shall
conduct operations in air transportation in accordance with the provisions
of Part 42 of the Civil Air Regulations: Provided, That any air carrier
operating certificate issued for air taxi operations which is in effect on, or
issued after, the effective date of this regulation shall remain in effect until
the expiration of this special regulation, unless such certificate is sooner
surrendered, suspended, or revoked.

This regulation supersedes Special Civil Air Regulation SR-395 and
shall remain in effect until such time as new air taxi certification and
operation rules become effective, unless sooner terminated or rescinded
by the Board.
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SPECIAL CIVIL AIR REGULATION NO. SR-399D

Effective: June 24, 1961
Adopted:  June 20, 1961
Published: June 24, 1961

{26 F.R. 5673)

Provisional Maximum Certificated Weights for Certain Airplanes Operated by
Alaskan Air Carriers, Air Taxi Operators in Alaska, and the Department of the
Interior

Special Civil Air Regulation No. SR-399C, effective October 26, 1960 (25
F.R. 10423}, authorized the Director, Bureau of Flight Standards, and his
desighated representative to establish increased maximum weights for certain
airplanes of 12,500 pounds or less operated entirely within Alaska by Alaskan
air carriers and Alaskan air taxi operators pursuant to Parts 202 and 293 of the
Civil Aeronautics Board’s Economic Regulations or by the United States De-
partment of the Interior.

Effective January 1, 1961, the Civil Aeronautics Board rescinded Part 293
(25 F.R. 12008) which applied to Alaskan sir taxi operators and concurrently
adopted revised Part 298 (25 F.R. 12909) which applies to air taxi operators
generally. Accordingly, the relerence in SR 399C to Part 293 of the Civil
Aeronauties Board’s Economic Regulations is no longer appropriate,

Under Part 293, Alaskan air taxi operators were not permitted to operate
aircraft weighing more than 7,900 pounds at increased maximum weights,
notwithstanding the 12,500-pound limit in SR-399C. Although the action
taken by the Board, 1.e., the repeal of Part 293 and amendment of Part 298, no
longer imposes the 7,900-pound limit, it is noteworthy that current Alaskan law
does.

Since this regulatory action involves only a minor editorial change and
imposes no additional burden upon any person, notice and public procedure
hereon are unnecessary, and it may be made effective on less than 30 days’
notice,

In consideration of the foregoing, the following Special (ivil Air Regula-
tion is hereby adopted to become effective June 24, 1961:

1. Notwithstanding any contrary provisions of the Civil Air Regulations,
the Director, Bureau of Flight Standards, and any employee of such adminis-
trative unit as he shall designate may increase the maximum certificated weight
for airplanes which are:

(a) Operated entirely within the State of Alagka by an Alaskan air
carrier or an air taxi operator pursuant to Parts 202 and 298, respectively, of
the Civil Aeronautics Board’s Economic Regulations, or by the United States
Department of the Interior in the conduct of its game and fish law enforcement
activities and its management, fire detection, and fire suppression activities
concerning public lands; and

(Rev. 7/1/61)
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(b) Type certificated under the provisions of Aeronautics Bulletin
No. 7-A of the Aeronautics Branch of the United States Department of Com-
merce dated January 1, 1931, as amended, or under the normal category of
Part 4a of the Civil Air Regulations.

2. The maximum certificated weight herein referred to shall not exceed
any of the following:

{a) 12,500 pounds,

(b) 115 percent of the maximum weight listed in the FAA Aircraft
Specification,

(¢) The weight at which the airplane meets the positive maneuvering
load factor requirement for the normal category specified in section 3.186 of the
Civil Air Regulations, or

(d) The weight at which the airplane ineets the climb performance
requirements under which it was type certificated.

3. In determining the maximum certificated weight the structural sound-
ness of the airplane and the terrain to be traversed in the operation will be
considered.

4. The maximum certificated weight so determined will be added to the
airplane’s operation limitations and identified as the maximum weight author-
ized for operations within the State of Alaska.

This regulation supersedes Special Civil Air Regulation No. SR-399C,
and shall terminate on October 25, 1965, unless sooner superseded or rescinded.
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SPECIAL CIVIL AIR REGULATION NO. SR-402

Effective: June 2, 1954
Adopted: March 4, 1954

Certification and Operation Rules For Star Route Air Carriers

When the nature of the terrain in particular sections of the country
is such as to make surface transportation impracticable, the Postmaster
General has authority under the Experimental Air Mail Act of 1938, as
amended, to award contracts for the transportation of all classes of mail
by airplane. The routes for which these contracts are awarded are known
as “star routes” and are generally in isolated areas and of comparatively
short distance. In a few instances these routes are located completely
within a state.

An “air carrier” under the Civil Aeronautics Act of 1938, as amended,
is defined as anyone who engages in air transportation. “Air transpor-
tation” is defined as interstate, overseas, and foreign air transportation
or the transportation of mail by aircraft. Thus, a “star route” operator,
including one otherwise engaged exclusively in intrastate air transporta-
tion, is an “air carrier” within the meaning of the Act,

While “star route’” air carriers are exempted from certain areas of
the Board’s economic jurisdiction, they are subject to the Board’s safety
jurisdiction over air carriers. However, presently effective Parts 40 and
42 of the Civi] Air Regulations apply to air carriers when engaged in
interstate air transportation, but are not applicable to “star route” air
carriers who are engaged only in intrastate transportation of mail. In
view of the fact that the Civil Aeronautics Act requires each air carrier
to have an air carrier operating certificate, it is necessary to make pro-
vision in the Civil Air Regulations for the issuance of this certificate to
these “star route” air carriers.

This Special Civil Air Regulation provides air carrier certification
and operation rules for all carriers engaged in carriage of mail pursuant
to “star route” contracts. In view of the fact that these air carriers
generally operate small planes and carry out relatively small operations,
it appears desirable that they be certificated and comply with the pro-
visions of Part 42 which are also applicable to air taxi operators. Thus,
under this regulation, these air carriers are required to be certificated in
accordance with Part 42 and to comply with the provisions of Part 42.
Since it will require a certain amount of time to accomplish this certifica-
tion, this regulation will become effective in ninety days.

Interested persons have been afforded an opportunity to participate
in the making of this regulation, and due consideration has been given
to all the relevant matter presented.
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In consideration of the foregoing, the Civil Aeronautics Board hereby
makes and promulgates the fellowing Special Civil Air Regulation, effec-
tive June 2, 1954 ;

Persons engaged in the carriage of mail by aireraft pursuant to “star
route” contracts awarded under the Experimental Air Mail Act of 1938,
as amended, shall, for such operations, be certificated in accordance with
and comply with the provisions of Part 42 of the Civil Air Regulations.
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SPECIAL CIVIL AIR REGULATION NO. SR-403A

Adopted: Aug. 4, 1960
Effective: Aug. 9, 1960

Certification and Operation of Certain Airplanes for the Department of the Interior
in the Trust Territory of the Pacific Islands

Special Civil Air Regulation No. SR-403 waived certain provisions of
Part 4b of the Civil Air Regulations to permit the certification thereunder of
three Gromman SA-16A airplanes owned or controlled by the Department of
the Interior. These airplanes were certificated for operation by Transocean
Air Lines, under cortract with the Department of the Interior, to provide
transportation within the Trust Territory of the Pacific Islands and between
those islands and the island of Guam. The airworthiness certificate for each
airplane certificated under SR-403 was required to hear the following legend:
“This certificate is issued pursuant to Special Civi! Air Regulation SR-403
and is valid only for operation by Transocean Air Lines under contraet with
the Department of the Interior within the Trust Territory of the Pacific Islands
and between these islands and the island of Guam.”’

By letter dated July 1, 1960, the Department of the Interior informed
the Administrator that the contract with Transocean Air Lines expired June
30, 1960. The Department has requested that SR—403 be revised to permit
the issuance of airworthiness certificates which will be valid when the Grum-
man SA-16A airplanes are operated by either the Trust Territory Government
or by a contractor selected by that Agency. With minor exceptions, other
terms and conditions of SR-403 would remain unchanged.

The circumstances which led to the adoption of SR-403 continue to exist.
The safety record in operations conducted under the provisions of this regnla-
tion has been satisfactory, and the Federal Aviation Agency can continue to
monitor the safety practices of any contractor by means of the air carrier
operating certificate or the commercial operator certificate such persons are
required to hold.

Special Civil Air Regulations Nos. SR-364 and SR-364A, which permitted
Transocean Air Lines to operate PBY aircraft in the Trust Territory, are
obsolete and are being rescinded by this regulation.

Since this regulatory action involves minor changes, and imposes no
additional burden on any person, notice and public procedure hereon are
unnecessary, and it may be made effective on less than 30 days’ netice.

In consideration of the foregoing, the following Special Civil Air Reguia-
tion is herehy adopted:

1. Contrary provisions of the Civil Air Regulations notwithstanding,
Gromman SA-16A airplanes owned or controlled by the Department of the
Interior will be certificated under the provisions of Part 4b of the Civil Air
Regulations, effective December 31, 1953, except that compliance need not be
shown with the following provisions of that part. Airplanes so certificated
shall be restricted to operations conducted within the Trust Territory of the
Pacific Islands and between these islands and the island of Guam by the
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Trust Territory Government or by an air carrier or commercial operator under
contract with the Trust Territory Government.

a. Sections 4b.120(a} and 4b.120(b) to the extent that the maximum
certificated takeoff weight with respect to performance cannot be met at weights
of 29,000 pounds or less.

b. Section 4b.120(c).

¢. Sections 4b.115, 4b.116, 4b.117, 4b.122, 4b.123, 4h.124, 4h.324(a),
4b.337(a)(1), 4b.337(a){2), 4b.441(b)(1), 4b.474(c), 4b.484(a)(2), 4b.485(c),
4b.604(d), 4b.604(f), 4b.604(h}, and 4h.622(c) to the extent that the airplane
cannot comply with the provisions of these sections: Provided, That the
Military Flight Manual, placards, or similar means shall be provided which
shall contain the appropriate procedures and warnings necessary to overcome
or explain the deficiencies resulting from noncompliance with these sections.

d. Sections 4h.226(h), 4b.352(b), 4h.356(b), 4h.383(h)(2), 4b.612(d),
4b.612(f), 4b.624(h) to the extent that the airplane cannot comply with the
provisions of these sections.

e. Section 4b.443 to the extent that it requires the oil tank to be
located outside a fire zone unless it is constructed of fire-proof materials.

f. Sections 4b.740 through 4b.743: Provided, That the Military
Flight Manual shall be used as suppiemented by such limitations and pro-
cedural data as found necessary by the Direetor, Bureau of Flight Standards,
or his authorized representative, or as required by this regualation.

2. The airworthiness certificate for each airplane certificated hereunder
shail bear the following legend: ‘“This certificate is issued pursnant to Special
Civil Air Regulation SR-403A and is valid only for operations conducted
within the Trust Territory of the Pacific Islands and between these islands
and the island of Guam by the Trust Territory Government or by an air carrier
or commercial operator under contract with the Trust Territory Government.”’

3. The operations referred to herein shall be conducted in accordance
with Part 42 of the Civil Air Regulations with the exception of sections 42.21
(a)(15), section 42.30 to the extent necessary to permit the use of military
overhauled parts and supplies, and of those provisions which are inconsistent
with the requirements of Part 4b for which noncompliance is anthorized
herein: Provided, That appropriate Bureau of Flight Standards personnel shall
establish operating limitations consistent with the standards established herein.

4. The air carrier operating certificate or commercial operator cer-
tificate of any contractor selected by the Trust Territory Government shall be
amended to the extent necessary to permit the use of said Grumman SA-16A
airplanes in operations conducted pursuant to the terms of the contract.

This Special Civil Air Regulation shall become effective on August 9,
1960, and supersedes Special Civil Air Regulations Nos. SR-364, SR-3644,
and SR-403.
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SPECIAL CIVIL AIR REGULATION NO. SR-406C

Effective: July 1, 1956
Adopted: June 28, 1956

Application of Transport Category Requirements to C—46-Type Airplanes

On June 30, 1954, the Civil Aeronautics Board adopted Special Civil
Air Regulation No. SR-406, effective July 1, 1954, which provided for the
modification and operation of C~46 type airplanes in passenger service.
On June 7, 1955, the Board adopted Special Civil Air Regulation No. SR~
406 A, effective June 7, 1955, which added certain substantive and clarifying
amendments to SR-406. On March 30, 1956, the Board adopted Special
Civil Air Regulation No. SR—406B, effective April 1, 1956, which extended
the date for modification of C—46 airplanes in passenger service from April
1, 1956, to July 1, 1956, The preamble material of these three Special Civil
Air Regulations is incorporated herein by reference.

SR-406B provided only temporary relief from those provisions of
Special Civil Air Regulation No. SR-406A which prevented the use of C-46
airplanes in passenger operations under Part 42 of the Civil Air Regu-
lations on and after April 1, 1956, unless recertificated in accordance with
the regulation. In SR-406B, the Board indicated that subject to persua-
sive reasons for failing, type certification had to be accomplished before
July 1, 1956, and that, within the effective period of the regulation, the
Board would determine a later end effective date by which recertification
of these airplanes in the transport category must be completed. It was
expressly stated that the later end effective date for recertification
would depend on a bona fide showing of meeting the type certification
requirements,

Since the adoption of Special Civil Air Regulation No. SR-406B, twe
type certificates have been issued under its provisions and one applica-
tion for a type certificate has been received although complete data have
not bheen submitted to the Civil Aeronautics Administration as of the
date of adoption of this regulation, SR-406C.

In adopiing SR~406B, the Board anticipated obtaining a schedule of
modification of C-46 airplanes from the applicants for type certification.
In its attempt to obtain this information, not only has the Board not
received such a schedule, but has been advised that only a comparatively
few operators have actnal contractual agreements with holders of type
certificates to accomplish the required modification.

The Board has previously stated that a final compliance date for
modification would depend on a bona fide showing that the aircraft cer-
tification requirements will be met in the reasonably near future. How-
ever, in the absence of such a showing by more than a few operators,
the Board must establish an end compliance date without the benefit of
any complete and detailed modification schedules. In the only formal
request for an extension of the effective date of these regulations which
the Board has received, it is indicated that required modifications are
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expected to be completed by January 1, 1957. No other information avail-
able to the Board indicates that this is not a reasonable end effective
date; therefore, January 1, 1957, is hereby established as the date when
recertification is required.

Since October 1, 1955, the Administrator has been authorized to per-
mit the continued operation of C—46 aircraft in passenger service on a
showing by operators that “genuine and diligent efforts” have been made
to accomplish the required modifications. In the light of the fact that
there now exist at least two persons possessing itype certificates on the
basis of which such modifications may be made, there no longer appears
to be any reason for not requiring the showing of a firm contract between
the operator and the holder of such a type certificate indicating that the
required modifications will be completed prior to January 1, 1957, prior
to such operations, Accordingly, this Special Civil Air Regulation con-
tains a requirement that before the Administrator is authorized to con-
tinue to permit operation of C-46 airplanes in passenger service, between
July 1, 1956, and January 1, 1957, there must be a showing by the operator
that he has a firm contract with the holder of a type certificate to com-
plete modifications prior to January 1, 1957, except that the Administrator
may authorize during the period July 1, 1956, through July 15, 1956, such
operations without a showing of such firm contract where the Adminis-
irator has previously permitted such operations based on genuine and
diligent efforts to complete the required modifications. In other words,
the Administrator may authorize continued operations of C-46 airplanes
in passenger service from July 1, 1956, to July 16, 1956, where he has
previously given such authority. However, on and after July 16, 1956,
the Administrator may authorize such continued operations only upon
a showing by the operator that he has a firm contract with the holder
of a type certificate to complete modifications prior to January 1, 1957.

As stated hereinbefore, all the preamble material pertinent to the
application of transport category requirements to C-46 type airplanes
appearing in SR—406, SR-406A, and SR-406B is incorporated herein by
reference. However, in order to obviate any possible confusion as to
which specific regulations are presently applicable to accomplish the
recertification of the C-46 in passenger service, all such regulations are
included in this Special Civil Air Regulation. '

Since this regulation continues in effect the same rules as are presently
applicable to C-46 type airplanes, with the exception of the compliance
date listed herein, without diminution in safety standards, and since it
would be in the public interest to prescribe rules to become effective on
July 1, 1956, to permit the continuation of operation of €46 type air-
planes in passenger service, the Board finds that omission of notice and
public procedure is not contrary to public interest and that good cause
exists for making this regulation effective on less than 3¢ days’ notice.

In consideration of the foregoing, the Civil Aeronautics Board hereby
makes and promulgates the following Special Civil Air Regulation, effec-
tive July 1, 1956:

1. Contrary provisions of the Civil Air Regulations notwithstanding
(in particular the provisions of section 42.15(b) of Part 42), C-46 air-
planes may be used in passenger operations conducted under Part 42
of the Civil Air Regulations. Such airplanes shall be operated in accord-
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ance with section 42.15(a) of Part 42 and the provisions of this special
regulation,

2. C—6 type airplanes, when used in passenger operations in accord-
ance with paragraph 4 of this regulation, shall not he operated at weights
exceeding those which are demonstrated to the Administratoer will allow
compliance with the performance requirements of Part 4b, except that
in determining the maximum take-off weight, such weight shall be limited
only to a value at which the airplane has a rate of climb equa)l to 0.035
V.? in the take-off configuration at sea level with the landing gear re-
tracted but with the propeller of the inoperative engine feathered rather
than windmilling. :

3. Provisionally, pending a determination by the Administrator of
the weights at which C—46 airplanes will meet the standards prescribed
by paragraph 2 of this regulation, the maximum take-off weight of such
airplanes, when used in the manner herein referred to, shall not exceed
44,300 pounds; Provided, That in the case of C-46 airplanes equipped with
Hamilton Standard propellers with blades Model Number 6419A-9 or
approved equivalent which have been clipped in accordance with speei-
fications approved by the Administrator, such provisional maximum
weight shall be increased by 1,000 pounds until such time as the Admin-
istrator shall have determined by suitable tests another value to cor-
respond fo the additional efficiency obtainable by the use of such pro-
pellers, and thereafter by such other value.

4. The Administrator of Civil Aeronauntics may authorize continued
operation of C-46 airplanes in passenger service ih accordance with para-
graphs 2 and 3 of this regulation until January 1, 1957, if he finds that
the applicant for such authorization has a bona fide, firm contract with
the holder of a type certificate indicating that the required modifications
will be completed prior to January 1, 1957, except that the Administrator
may authorize during the period July 1, 1956, through July 15, 1956, such
continued operation without a showing of such firm contract where the
Administrator has previously permitted such operations based on genuine
and diligent efforts to complete the required modifications. Such type
certificate shall indicate that it meets the transport category requirements
of Part 4b of the Civil Air Regulations in effect on July 20, 1950, with the
exceptions authorized in SR-406A.

5. On and after July 1, 1956, (except as provided in paragraph 4) C-46
airplanes in passenger service shall comply with the provisions of Part
4b as in effect on July 20, 1950, except as otherwise provided hereinafter:

a. The provisions of sections 4b.0 through 4b.19 of Part 4b, effective
May 18, 1954, shall be complied with.

b. The provisions of sections 4b.100 through 4b.190 need not be
complied with.

¢. The birdproof windshield requirements of section 4b.352 need
not be complied with.

d. The provision of sections 4b.480 through 4b.490 effective May 16,
1953, shall be complied with in lieu of sections 4b.480 through 4b.489
effective July 20, 1950, with the exception of subparagraph 4h.484(a)(1)
which shall be applicable as effective July 20, 1950, and paragraph
4b.487(e) which has no counterpart in the 1950 regulations.
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6. On and after January 1, 1957, C~46 airplanes in passenger service
shall be recertificated in the transport category in accordance with para-
graph 5 of this regulation, and shall comply with the provisions of sections
4h,100 through 4h.192¢ with the following exception: In determining the
take-off path in accordance with section 4b.116 and the one-engine-in-
operative climb in accordance with section 4b.120 (a) and (b), the propeiler
of the inoperative engine may be assumed to be feathered if there is
installed either an approved means for automatically indicating when the
particular engine has failed or an approved means for automatically
feathering the propeller of the inoperative engine.

7. In applying the provisions of paragraphs 5 and 6 of this regulation,
where literal compliance with the requirements of sections 4h.130 through
4b.190 of Subpart B and Subparts C, D, E, and F of Part 4b is extremely
difficult to accomplish, and where the Administrator finds that service
experience with the C-46 type airplane so justifies, the Administrator may
authorize deviations from specific details of these requirements, taking
into account the effect of design changes .

8. On or after January 1, 1957, C—46 airplanes in passenger service
shall be operated in accordance with the performance operating limita-
tions applicable to transport category airplanes.

9. C-46 airplanes which comply with the provisions of paragraphs 5
and 6 of this regulation may be used in passenger operations conducted
under the provisions of Parts 40 and 41 provided they are operated in
accordance with paragraph 8.

10. This Special Civil Air Regulation supersedes Special Civil Air
Regulation SR-106B.
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SPECIAL CIVIL AIR REGULATION NO. SR-410

Effective: April 18, 1955
Adopted: April 18, 1955

Flight Time Limitations for Transcontinental Nonstop Irregular Air Carrier
Interstate Operations

On June 14, 1954, the Board adopted Special Civil Air Regulation
No. SR-4(5 which permitted air carriers in the conduct of scheduled trans-
continental nonstop flights to schedule fiight crew members for more
than eight but not more than ten hours of continuous duty aloft on
flights conducted in pressurized airplanes carrying at least two pilots and
a flight engineer. Special Civil Air Regulation No. SR-405 will terminate
with the effective date of any final action taken by the Board in respect
of Draft Release No. 54-16, which was circulated to the public on
May 28, 1954,

Subsequently a request was made to the Board by an irregular air
carrier to provide that Part 42 operators may make nonstop flichts on
the same basis extended to the scheduled operators under SR-405.

The Board believes that the nonstop flight time limitations should
be extended to irregular air carriers on substantially the same basis as
they are currently applied to scheduled air carriers. The scheduled air-
carrier operating rules of Part 10 contain requirements for dispatch and
company communications systems not currently required under the ir-
regular air carrier operating rules of Part 42. In order to insure equiva-
lent safety, therefore, the Board believes it necessary to add certain
provisions concerning dispatch and company communications systems for
the operations herein contemplated. The petitioner has advised the
Board that it considers these provisions reasonable. Therefore, by this
Special Civil Air Regulation the Board applies to irregular air carriers
the provisions of SR-~405 provided that the air carrier is able to show
an independent air/ground communications service and a dispatch organi-
zation serving terminal points which are essentially similar to those re-
quired of scheduled air carriers.

It should be noted that the independent air/ground communications
system specified by this rule is required to be approved by the Admin-
istrator as adequate to serve terminal points. This requirement is in-
tended to provide an operational control system which insures reliable
and rapid communications either direct or via acceptable point-to-point
circuits hetween the pilot and the dispatcher under normal operating con-
ditions. While the Board is not in this instance establishing firm criteria
with respect to the geographic coverage of such a communications system,
we envizage that it will normally permit communication between the pilot
and the dispatcher at least during the last hour of the flight.

As is the case in scheduled air carrier operations, the Board con-
templates that the dispatcher will be responsible for monitoring the
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progress of each flight and issuing instructions and information necessary
for the continued safety of the flight within the area of communications
provided under this rule, It is expected that the dispatch office will be
g0 located with respect to the terminal point and so equipped with neces-
sary communications facilities as to insure that the dispatcher will be
in possession of necessary information to determine the flight may be
terminated safely and to communicate such information to the pilot.

The Beard anticipates that the air carrier shall determine that prior
to serving in operations conducted under this rule, an aireraft dispatcher
shall be familiar with all essential operating procedures and with the
equipment and facilities to be used.

The Board contemplates that at the termination of SR-405 this regu-
lation will have been reexamined and necessary action will then be taken
with regard to flight time limitations for irregular long-range nonstop
interstate operations.

Interested persons have been afforded an opportunity to participate
in the making of this regulation, and due consideration has been given
to all relevant matter presented. Since this regulation is in the nature
of relieving from a restriction, it may be made effective on less than 30
days’ notice.

In consideration of the foregoing, the Civil Aeronautics Board hereby
makes and promulgates the following Special Civil Air Regulation, ef-
fective April 18, 1955:

Notwithstanding the requirements of section 42.48 of the Civil Air
Regulations, air carriers in the conduct of interstate transcontinental
nonstop flights, in accordance with Part 42, may schedule flight crew
members for more than eight but not more than ten hours of continuous
duty aloft without an intervening rest period: Provided, That the flight
is conducted in pressurized airplanes with a flight crew of at least two
pilots and a flight engineer: And provided further, That the carrier utilize
in the conduect of such operations an air/ground communication service
independent of systems operated by the Federal Government, and a dis-
patch organization, both of which have been approved by the Admin-
istrator as adequate to serve the terminal points concerned. This regula-
tion shall terminate with the effective termination of SR-405.
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SPECIAL CIVIL AIR REGULATION NO. SR411A

Effective: July 1, 1957
Adopted: June 28, 1957

Trial Operation of Transport Category Airplanes in Cargo Service at Increased Zero
Fuel and Landing Weights

On June 30, 1955, the Civil Aeronautics Board adopted Special Civil
Air Regulation No. SR-411 authorizing for a period of 2 years’ ftrial
operations of transport category airplanes in cargo service at weights
in excess of those permitted in passenger service. The weights involved
are the zero fuel weight (maximum weight of the airplane with no dis-
posable fuel and oil) and the structural landing weight. The use of
the higher weights is made contingent upon certain findings by the Ad-
ministrator and upon certain conditions of operation and inspection.

Prior to the adoption of SR-411, trial operations of Douglas DC-6A
airplanes at higher weights were autherized in orders issued by the Board
to individual carriers. The first of such orders was issued on July 21,
1954. Authorization of the trial operations was predicated on the premise
that such operations could eventually lead to the establishment of a
sound basis for differentiating between standards for passenger and cargo
air carrier operations. The success of the trial operations under the
Board’s orders led to the promulgation of SR-411 which permits any
number of any type of transport category airplane to be operated at
increased weights in cargo service. The basic intent of SR-411 was to
obtain a more extensive hackground of operating experience to assure
that the conditions governing the trial operations do in fact provide a
sound basis for establishing possible future standards for airplanes in
2argo operations.

Prior to the effective date of SR—411, there were a total of 6 DC-6A
airplanes heing used by 3 operators under waivers at higher weights.
As of December 30, 1956, such operations encompassed 23 DC-6A air-
planes and 5 operators. More recently Lockheed L1049-H airplanes have
been introduced in eargo service at increased weights. Results of inspec-
tions submitted thus far to the Board have revealed no serious structural
defects which could be attributed to operation at the increased weights.

In the preamble to SR-411, the Board indicated that it expected to
have interested persons submit their evaluation of the trial operations
and recommendations with respect to future regulatory action. In this
regard, industry segments directly related to the trial operations under
SR-411 recommended that the authorization for trial operations be con-
tinued on the basis that such operations have not resulted in any indi-
cations of structural distress and on the basis of the economic importance
of such trial operations to the promotion and success of cargo service.
Based on the foregoing and on the evaluation of the inspection and opera-
tional reports submitted by the air carriers, the Board finds that there
is sufficient justification to permit the continunation of trial operations
beyond June 30, 1957, the termination date of Special Civil Air Regula-
tion No. SR-411. From the operational data submitted by the operators,
the scope of operations under SR—411 has been such that substantiation
of the conditions for these operations for inclusion in the regulations
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on a permanent basis will entail a long range program. Conseguently,
the termination date of this regulation is being established to permit
trial operations for an additional five-year period.

In connection with the rulemaking procedures effected on this matter,
it was suggested that the Board extend the trial operations for a period
no longer than one or two years on the premise that the shorter time
extension would permit closer control of these operations. The Board
fails to find any relationship between the extension period and the quality
of control exerted over the trial operations inasmuch as the Board intends
to continue its evaluation of the inspection reports submitted by the
operators at regular intervals and envisions that the industry and the
Administrator will do likewise,

Suggestions were also received to the effect that the trial operations
should not be limited only to the older type airplanes, as proposed in
the notice of proposed rulemaking; i.e., to airplanes certificated prior to
March 13, 1956, In this regard, the Board considers that in view of the
new concept of struetural design requirements as well as other related
changes in these requirements which were introduced on thé aforemen-
tioned date into Part 4b of the Civil Air Regulations along with the new
concept of struetural design, it is advisable that some experience be
gained with airplanes certificated under these provisions at the normal
transport category weights hefore permitting such airplanes to operate
at the higher weight. Accordingly, this special regulation extends the
authorization to operate at higher weights only to airplanes certificated
in accordance with the transport category requirements in effect prior to
March 13, 1956.

It should be noted that, as indicated in the preamble to SR~411, the
Board envisions that most of the airplanes taking advantage of this regu-
lation will continue to be used in cargo service solely. However, if any
of the airplanes operated under the provisions of this regulation are to
be made eligible at any later time for passenger service, the provisions
of this regulation require accomplishment of a special inspection and an
evaluation of the fatigue limitations. It is suggested that, if it is con-
templated to return the airplane to passenger service, the establishment
of special inspections and the evaluation of the fatigue limitations be
accomplished prior to increasing the airplane weight for cargo service.
It is not the intent of this regulation to permit intermittent operations
in passenger and cargo service.

The provisions of this regulation differ from the provisions of Special
Civil Air Regulation No. SR-411 in that they are made applicable only
to airplanes certificated in accordance with the transport category strue-
tural requirements effective prior to March 13, 1956; they require inspec-
tion and flight data records to be kept available for no longer than one
year; and they require flight records (as distinguished from inspection
records) to be made only with respect to those flights involving increased
weights, rather than for all flights regardless of whether or not they
are made at the increased weights.

Interested persons have been afforded an opportunity to participate
in the making of this regulation (22 F.R. 3416), and due consideration
has been given to all relevant matter presented. Since this regulation
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imposes no additional burden on any persons, it may be made effective
on less than 30 days’ notice.

In consideration of the foregoing, the Civil Aeronautics Board hereby
makes and promulgates the following Special Civil Air Regulation,
effective July 1, 1957.

Notwithstanding the applicable structural provisions of the Civil Air
Regulations, any air carrier may operate in cargo service transport cate-
gory airplanes which were certificated under the provisions of Part 4a
or Part 4b, effective prior to March 13, 1956, subject to the conditions
hereinafter set forth:

(1) The air carrier shall submit an application to the Adminis-
trator indicating its desire to operate its airplane(s) under the provisions
of this special regulation, and indicating which airplane(s) would be
involved, '

(2) The air carrier shall furnish a statement from each manu-
facturer for each type of airplane involved indicating in each case that
the airplane manufacturer approves the operation of such type of airplane
under the provisions of this regulation and that the airplane manufac-
turer will establish the inspection procedure prescribed in paragraph (4)
of this Special Civil Air Regulation and will supervise such inspection
as necessary.

(3) The zero fuel weight {(maximum weight of the airplane with
no disposable fuel and oil}) and the structural landing weight may be
increased beyond the maxima approved in full compliance with the ap-
plicable Civil Air Regulations: Provided, That the Administrator of Civil
Aeronautics finds that the increase in either such weight is not likely
to reduce seriously the structural strength, that the probability of sudden
fatigue failure is not noticeably increased, and that the flufter, defor-
mation, and vibration charactieristics do not fall below those required
by the Civil Air Regulations: And provided further, That any increase in
the zero fuel weight approved shall not exceed 5 percent and that the
increase in the structural landing weight shail not exceed the amount,
in pounds, of the increase in the zero fuel weight,

{4) Airplanes for which the increased weights become effective
shall be subject to inspections in addition to those normally performed,
such inspections to be established by the manufacturer of the type air-
plane concerned, subject to the approval of the Administrator of Civil
Aeronautics and to be supervised as found necessary by that manufac-
turer, to safeguard against possible structural distress resulting from
the higher operating stress levels. The air carrier shall keep for a pe-
riod of at least one year, and make available upon request to the Civil
Aeronauties Board, the Administrator of Civil Aeronautics, or the man-
ufacturer of the type of airplane concerned, the records of such
inspections.

(5) Airplanes for which the increased weights hecome effective
shall be operated in accordance with the transpert category performance
operating limitations prescribed in Part 40, 41, or 42 of the Civil Air
Regulations, whichever is applicable.

(6) The air carrier shall keep for a period of at least one year
and make available upon request to the Civil Aeronautics Board, the
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Administrator of Civil Aeronautics, or the manufacturer of the type
airplane concerned, records of all flights conducted at increased weights
with airplanes for which the increased weights become effective, such
records to include the actual takeoff, zero fuel, and landing weights.

{7) The Airplane Flight Manual of each airplane operating under
the provisions of this special regulation shall be appropriately revised
80 as to include the necessary operating limitations and operating
information.

(8) An airplane which has been operated at increased weights
under the provisions of this regulation shall not be used for the carriage
of passengers, except under the following conditions:

(a) Special inspections established by the manufacturer and
approved by the Administrator of Civil Aeronautics shall have been
accomplished.

(b) The effects of the operations at increased weights on struc-
tural fatigue shall have been evaluated by the airplane manufacturer
and taken into accouni in any fatigue limitations established for the
airplane.

This regulation shall terminate on June 30, 1962, unless sooner super-
seded or rescinded by the Board,
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SPECIAL CIVIL AIR REGULATION NO. SR-415

Effective:  January 1, 1950
Adopted: December 29, 1955

Supplemental Air Carrier Certification and Operation Rules

The Board opinion which was made a part of Order No. E-9744,
adopted November 15, 19535, effective January 1, 1956, explains that as a
matter of new policy the Board established a new ¢lass of noncertificated
air carriers designated “supplemental” air carriers who would be granted
enlarged operating authority.

Accordingly, in Order No. E-9741 the Board issued a temporary
exemption to all applicants named therein who held operating authority
either as irregular air carriers or as irregular air transport carriers to
operate within the scope of the new policy, pending final disposition of
each air carrier’s application for continued authorization to conduct
operations as a supplemental air carrier.

At the present time, the Civil Air Regulations do not prescribe any
rules to govern the operations of supplemental air carriers. The appli-
cants named in Order No. E-9744 are conducting their operations as large
irregular air carriers pursuant to the provisions of Part 42 of the Civil
Air Regulations, and the Board believes that until operating experience
reveals that further or different rules are necessary, supplemental air
carriers should be allowed to continue their operations pursuant to
Part 42.

This regulation is necessary to give effect to Order No. E-9744 and
the opinion made a part thereof. Since this regulation js ancillary to said
order and opinion; since it continues in effect the same rules as are
presently applicable to the operators named in said order without diminu-
tion in safety standards; and since it would be contrary to the public
interest not to prescribe rules to become effective on January 1, 1956, to
govern the operations of such air carriers, the Board finds that notice
and public procedure are impracticable and that good cause exists for
making this regulation effective on less than 30 days’ notice.

In consideration of the foregoing, the Civil Aeronautics Board hereby
makes and promulgates the following Special Civil Air Regulation, effec-
tive January 1, 1956

Contrary provisions of the Civil Air Regulations notwithstanding,
any air carrier holding valid authority issued by the Board to perform
air transportation as a supplemental air carrier in charter services and
individual services, as defined in Appendix A attached to Board Order
No. E-9744, shall he certificated and shall conduct such operations in
accordance with the provisions of Part 42 of the Civil Air Regulations.
An air carrier operating certificate presently issued by the Civil Aero-
nautics Administration to a large irregular air carrier shall, until its
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stated expiration date, be valid as a supplemental air carrier operating
certificate for supplemental air carrier operations, unless sooner sur-
rendered, suspended, or revoked. Such certificate may be renewed as an
air carrier operating certificate for supplemental air carrier operations.

This regulation shall remain in effect until such time as new supple-
mental air carrier certification and operation rules become effective,
unless sooner superseded or rescinded by the Board.
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SPECIAL CIVIL AIR REGULATION NO. SR-419

Effective: January 17, 1957
Adopted: January 17, 1957

Authority to Deviate From Certain Provisions of the Civil Air Regulations in the
Conduct of Military Contract Operations

By petition dated October 8, 1956, AAXICO Airlines, Inc., Capitol
Airways, Inc., and Riddle Airlines, Inc., requested the Board to permit
them to carry certain passengers in aircraft in the performance of certain
military contract operations without compliance with the passenger-
carrying rules prescribed in Part 42 of the Civil Air Regulations and
Special Civil Air Regulation No. SR-406C. The petitioners informed
the Board that they have entered into contracts with the United States
Air Force to provide scheduled cargo service for the Air Force among
numerous domestic military installations utilizing a fleet of over forty
Curtiss C-46 aircraft. This contract operation is commonly known as the
Air Force Logistical Airlift, or “LOGAIR” Service. They state further
that the continued efficient operation of LOGAIR is in the interest of
national defense and essential for the domestic airlift requirements of
the Air Force. The petitioners have advised the Board that it is essential
in the performance of these contracts that government couriers traveling
with classified information or for the purpose of maintaining security
requirements with respect to certain classified cargo be carried. They
have also advised that the occasional transportation (deadheading) by
one LOGAIR contractor of crew members of another LOGAIR contractor
is essential for the efficient operation of LOGAIR.

Petitioners advise that the LOGAIR operation is under the complete
operational control of the Air Force; that flight operations are conducted
only hetween Air Force bases; and that all loading, servicing, and sched-
uling matters are handled by the Air Force.

By letter dated October 12, 1956, the Department of the Air Force
officially confirmed the essential information submitted by the petitioners
and requested that the Board give favorable consideration to the peti-
tioners’ request. In justification of petitioners’ request, the Air Force
stated in part that LOGAIR is necessary to execute successfully the Air
Force mission. In addition the Air Force stated that part of LOGAIR's
value to the Air Force is due to the fact that it can carry classified cargo
with a maximum of speed and with a minimum of special handling. As
the various missile programs develop and other new weapons come into
the Air Force inventory, the requirement for this type of transportation
will continue to increase. Couriers must be carried on LOGAIR aircraft
to effect the safe handling and expeditious delivery of this classified cargo.
The Air Force also stated that it was necessary to provide deadhead
transportation of LOGAIR flight crew members on aireraft of other
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LOGAIR contractors because restricting their movement to their own
company’s aircraft or to commercial carriers that neither originate nor
terminate at military installations often results in lengthy delays in
LOGAIR schedules that reduce the value of this service as a means of
fast and economical transportation.

In addition to the couriers and the deadheading crew members which
were the subject of the petitioners’ request, the Air Force has requested
that authority also be provided to permit the carriage of Air Force route
supervisors. The mission of these supervisors is to work out liaison with
contractor crews and Air Force personnel from the Air Materiel Com-
mand, the Air Defense Command, and the Strategic Air Command. Their
areas of responsibility, in addition to normal air terminal operation in-
spections, include checking weight and balance procedures and adequacy
of tie-down techniques, as well as observing the adequacy of the tempera-
ture control provided for the cargo compartment during actual flight
operations. The route supervisors also evaluate the control tower com-
munications furnished at Air Force bases by Air Force personnel,
the adequacy of follow-me vehicles, fire guards, and ramp alert personnel.
Most of these activities either directly or indirectly affect the safety of
the operation of LOGAIR. These checks on LOGAIR, both on the ground
and in the air, are considered by the Air Force to be necessary in assuring
a safe, efficient, and dependable airline operation. The Air Force has
also stated that the cost resuiting from placing passenger-carrying weight
limitations on the C-46 aireraft in the LOGAIR operations would be
prohibitive,

Section 42.2 (Deviation authority) of Part 42 authorizes the Admin-
istrator to permit air carriers conducting operations pursuant to contracts
with the military service to deviate from the applicable provisions of
Part 42 only, subject to any terms and conditions that the Administrator
finds are necessary in the interest of safety. This authority is limited
to those operations which the Department of Defense has certified to the
Administrator are essential to the national defense and require the re-
quested deviation. If was anticipated by the Board that petitions similar
to the one herein discussed would normally have been handled by the
Administrator under this deviation authority. However, this authority
is not broad enough to permit the Administrator to grant the relief re-
guested in this instance since the petitioners request relief from the pro-
visions of Special Civil Air Regulation No. SR-106C in addition to
certain provisions of Part 42, SR-406C contains no deviation authority
comparable to that contained in Part 42,

The Board has considered the information submitted by the peti-
tioners and the Air Force in support of the relief requested and finds
that a sufficient showing has been made to justify granting such relief
through the promulgation of a Special Civil Air Regulation. The Board
considers that the carriage of the various categories of personnel as
requested would not affect the public interest adversely. The carriage
of these persons would, on the contrary, constitute a contribution to the
efficiency and safety of essential national defense operations, and, there-
fore, would be in the public interest.

The provisions of this Special Civil Air Regulation authorize the
carriage of military couriers, LOGAIR crew members, and LOGAIR route
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supervisors in aireraft without compliance with the passenger-carrying
rules prescribed in Part 42 and SR-406C.

Prior to engaging in operations pursuant to this Special Civil Air
Regulation each operator will be required to give notice to the adminis-
trator of the type and registration number of the aircraft to be used
and satisfactory evidence that it is a bona fide contractor acting pursuant
to a LOGAIR contract.

Since this Special Civil Air Regulation will neither affect adversely
the safety of the public nor impose any additional burden on any person,
and because the Board has been advised by the Department of the Air
Force that the authority granted by this regulation with respect to
LOGAIR operations is necessary to the snccessful execution of the Air
Force mission, the Board finds that omission of notice and public pro-
cedure is not contrary to the public interest and that good cause exists
for making this regulation effective on less than 30 days’ notice.

In consideration of the foregoing, the Civil Aeronautics Board hereby
makes and promulgates the following Special Civil Air Regulation effec-
tive January 17, 1957.

Subject to conditions hereinafter set forth, the operators listed in
Appendix A, and any other operator authorized by the Administrator
to be added to such list pursuant to this regulation, may, while conduct-
ing operations under an Air Force contract known as LOGAIR, carry
the persons listed in subparagraph 1 in aireraft without complying with
the passenger-carrying ruies prescribed in Part 42 of the Civil Air Reg-
ulations and Special Civil Air Regulation No. SR-106C, subjeet to such
terms and conditions as the Administrator may find are necessary in
the interest of safety.

1. Military couriers, route supervisors, and LOGAIR flight crew
members of other LOGAIR contractors.

2. Each operator shall furnish the Administrator, prior to the car-
riage of such persons, with a list showing the type aircraft, registration
number, and an authorization from the Air Force for the transportation
of such persons,

3. The operator shall be responsible for the issuance of appropriate
instructions to insure that the persons authorized to be carried will not
create any interference with the control of the aircraft.

4, Upon notification by any other bona fide contractors acting pur-
suanf to the above specified LOGAIR contracts, the Administrator of Civil
Aeronautics is authorized to add to the list in Appendix A any such
operator who he determines meets the requirements of this Special Civil
Air Regulation.

This Special Civil Air Regulation shall remain in effeet until super-
seded or rescinded by the Board.

APPENDIX A TO SPECIAL CIVIL AIR REGULATION NO. SR-119

Operalor
Aaxico Airlines, Ine.
Capitol Airways, Inc.
Riddle Airlines, Inec.
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SPECIAL CIVIL AIR REGULATION NO. SR-420

Effective: May 21, 1957
Adopted: May 21, 1957

Emergency Evacuation Equipment for DC-3-Type Airplanes

Sections 40.173, 41.23d, and 42.24c¢ effective November 28, 1955, require
in part that after May 31, 1957, on all passenger-carrying airplanes, at all
emergency exits which are more than 6 feet from the ground with the air-
plane on the ground and with the landing gear extended, means shall be
provided to assist the occupants in descending from the airplane. This
requirement was adopted on the basis of experience which had shown that
in certain instances, it is essential that some means be provided to assist
passengers in evacuating airplanes on the ground.

The application of this emergency evacuation requirement to the DC-3
airplane, however, would impose an economic burden on the operators of
this airplane without a commensurate increase in safety. The rear window
emergency exit of this airplane is just over 6 feet from the ground, with
the landing gear extended, and accordingly would require ithe installation
of a means to assist descent, However, the main passenger door and 2
window emergency exits which are located over the wings require no spe-
cial means to assist descent and they afford an excellent means of emer-
gency evacuation. Furthermore, a study of DC-3 airplane accidents from
1938 through 1955 does not disclose any incident in which the absence of a
means 1o assist the descent of occupants from the rear window emergency
exit adversely affected the emergency evacuation of passengers., This
record can be attributed in great part to the faet that the DC-3 airplane
does not utilize a nose-wheel type landing gear and the probability of the
rear window emergency exit being raised above its normal height from the
ground, such as can occur when a nose-wheel gear collapses, is extremely
remote.

Accordingly, the Board is of the view that it is not necessary in the
interest of safety to require that means be provided to assist occupants
in descending from the rear window emergeney exit of a DC-3 airplane.
It should be noted, however, that a DC-3 operator would not be prevented
from installing a means to assist descent should he so desire.

Interested persons have heen afforded an opportunity to participate
in the making of this regulation (22 F.R. 2663), and due consideration has
been given to all relevant matter presented Since this regulation imposes
no additional burden on any person, it may be made effective without prior
notice.

In consideration of the foregoing, the Civil Aeronautics Board hereby
makes and promulgates the following Special Civil Air Regulation, effec-
tive May 21, 1957.

Contrary provisions of sections 40.173(e), 41.23d{a), and 42.24c(a) of
Parts 40, 41, and 42, respectively, of the Civil Air Regulations notwith-
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standing, after May 31, 1957, means need not be provided to assist the
occupants of a passenger-carrying DC-3 airplane in descending from the
airplane by way of the rear window emergency exit: Provided, That the
authority contained herein shall not apply to DC-3 airplanes which are
operated with an occupancy greater than that specified in Special Civil
Ajr Regulation No. SR-389 for DC-3 airplanes with 4 exits aathorized for
passenger use,
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SPECIAL CIVIL AIR REGULATION NO. SR-422

Effective: August 27, 1957
Adopted: July 23, 1957

Turbine-Powered Transport Category Airplanes of Current Design

Part 4b of the Civil Air Regulations contains rules governing the
design of transport category airplanes. For a number of years, this pari
has established airworthiness requirements for this category of airplanes
by prescribing detailed provisions to be met for the issuance of a type
certificate. However, the advent of turbine-powered airplanes (jets, turbo-
props, etc.) has brought about operations at considerably higher speeds
and altitudes than those involving reciprocating engine airplanes.
These higher speeds and altitudes as well as certain inherent character-
istics of turbine engines have introduced numerous new technical and
design problems and have necessitated re-evaluation and amendment of
many provisions in Part 4b.

In recent years the Board has amended Part 4b by introducing numer-
ous technical provisions more specifically applicable to turbine-powered
airplanes. These were included in amendments pertaining to structural,
flight characteristic, powerplant installation, and other provisions., It is
believed that Part 4b as now written is applicable to turbine-powered air-
planes with but one exception; namely, airplane performance. In the
future, further amendments to this part, other than those relating to
performance, will be comparatively minor in nature mainly refliecting the
latest experience in the certification and operation of these airplanes.

The performance requirements presently in Part 4b were first pro-
mulgated almost twelve years ago. They are now considered by the Board
to be in a form not suitable for direct application to turbine-powered
airplanes,.

The administrator of Civil Aeronautics is in receipt of a large number
of applications for type certification of turbine-powered airplanes. How-
ever, the so-called “non-retroactive”clause of section 4bh.11(a) of Part
4b does not make applicable to a particular airplane type any amendment
which is adopted after an application is filed by the manufacturer for type
certification of that airplane. Thus, most of these airplanes are not now
required to meet some of the latest effective provisions of Part 4b unless
the Board prescribes otherwise. With so many applications for type
certificates pending, it is essential that the Board establish adequate
requirements which will effectively apply to the type certification of
turbine-powered transport category airplanes. This Special Civil Air
Regulation is being promulgated for that purpose.

This Special Civil Air Regulation is being made effective with respect
to all turbine-powered transport category airplanes not yet certificated.
In essence, it prescribes a revised set of performance requirements for
turbine-powered airplanes and incorporates such of the recent amend-
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ments to Part 4b as the Administrator finds necessary to insure that the
level of safety of turbine-powered airplanes is equivalent to that generally
intended by Part 4h.

The performance requirements contained herein include not only the
performance requirements necessary for the certification of an airplane,
but also the complementary performance operating limitations as appli-
cable under Parts 40, 41, and 42 of the Civil Air Regulations. In pro-
mulgating this new performance code, the Board intends that the resulting
level of safety will be generally similar to the level of safety established
by the performance code as expressed by the provisions now contained in
Parts 4b and 40 (or 41 or 42 as appropriate) for reciprocating engine air-
planes. To attain this, many of the performance provisions have been
modified for better applicability to turbine-powered airplanes, some in the
direction of liberalization, others in the direction of improvement in the
required performance.

A significant change being made is the introduction of full tempera-
ture accountability in all stages of performance, except the landing
distances required. The introduction of full temperature accountability
will insure that the airplane’s performance is satisfactory irrespective of
the existing atmospheric temperature. The performance requirements
heretofore applicable did not give sufficient assurance in this respect.

The reason for omitting the direct application of temperature account-
ability in the requirement for landing distances is that this stage of
performance always has been treated in a highly empirical fashion
whereby temperature effects are taken into account indirectly together
with the effects of other operational factors. Long range studies on
rationalization of airplane performance so far have not yielded a satisfac-
tory solution to the landing stage of performance. The Board hopes,
however, that continued studies will result in & solution of this problem
in the near future.

The introduction of full temperature accountahility has necessitated
a complete re-evaluation of the minimum climb requirements, Since the
prescribed ¢limb must now be met at all temperatures rather than to be
associated with standard temperature, the specific values of climb have
been altered. In each instance, the change has been in the downward
direction because, although the previous values were related to standard
temperature, a satisfactory resultant climb performance was attained at
temperatures substantially above standard. While values of minimum
climb performance specified in the new code will tend to increase the
maximum certificated weights of the airplane for the lower range of
temperatures, they will limit these weights for the upper range of tem-
peratures, giving adequate assurance of satisfactory elimb performance
at all temperatures.

In considering the various stages of flight where minimum values
of climb have been heretofore established, the Board finds that in two
of the stages (all-engines-operating en route and one-engine-inoperative
en route) the establishment of minimum values of ¢limb is unnecessary
because, in the case of the all-engines-operating stage, it has been found
not to be critical and the case of the one-engine-inoperative stage is now
more effectively covered by the en route performance operating limitations.
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Considering that the minimum climbs being prescribed affect mainly
the maximum certificated weights of the airplane but not the maximum
operating weights, the Board, in adopting the new performance code,
places considerable emphasis on the ability of the airplane to clear ob-
stacles on take-off and during flight. To this end, criteria for the take-off
path, the en route flight paths, and the transition from take-off to the
en route stage of flight have been prescribed to reflect realistic operating
procedures, Temperature is fully accounted for in establishing all flight
paths and an expanding clearance between the take-off path and the
terrain or obstacles is required until the en route stage of flight is reached.

In order to insure that the objectives of the prescribed performance
are in fact realized in actual operations, the manufacturer is required
to establish procedures to be followed in the operation of the airplane in
the various conditions specified in the regulation. These procedures, each
designed for a specifie airplane, will permit the operator to utilize the
full performance capabilities of the airplane more readily than if the
regulations prescribed all-inclusive procedures. The use of these pro-
cedures in determining compliance with the requirements governing take-
off, en route, and landing stages, will also add considerable flexibility
to the regulation.

The new performance requirements established more clearly than
heretofore which of the performance limitations are conditions on the
airworthiness certificate of the airplane. In addition to the maximum
certificated take-off and landing weights, there are included limitations
on the take-off distances and on the use of the airplane within the ranges
of operational variables, such as altitude, temperature, and wind. Since
these limitations are in the airworthiness certificate, they are applicable
to all type operations conducted with the airplane.

The new performance code contains values for minimum climb ex-
pressed as gradients of climb, in percent, rather than as rates of elimb,
in feet per minute, as has been the case heretofore. The Board believes
that the gradient of climb is more direct in expressing the performance
margins of the airplane. Use of the gradient eliminates the influence
of the stalling speed on the required climb. Heretofore, higher rates of
climb were required for airplanes with higher stalling speeds. The only
differentiation in the new code with respect to the required climb is be-
tween two and four-engine airplanes. This type of differentiation is of
long standing in the regulations, being applicable to the one-engine-
inoperative stage of flight. It is now being expanded to the take-off and
approach stages.

The new performance requirements contained herein are based on the
best information presently available to the Board. It is realized, how-
ever, that due to the present limited operating experience with turbine-

‘powered transport airplanes, improvement in the requirements can be

expecied as a result of the direct application of the code 1o specific designs
of new airplanes. There are certain areas in the new requirements
where additional refinement of details might be advisable. This is so
particularly in the case of the requirements pertaining to the landing stage
of flight. It is antieipated that, after further study of the regulation
and especially after its application in the design, certification, and opera-
tion of forthcoming turbine-powered airplanes, the desirability of changes
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may become more apparent. It is the intent of the Board to consider
without delay such changes as might be found necessary. Only after
the provisions of this Special Civil Air Regulation are reasonably veri-
fied by practical application will the Board consider incorporating them
on a more permanent basis into Parts 4b, 40, 41, and 42 of the Civil Air
Regulations.

This Special Civil Air Regulation is not intended to compromise the
authority of the Administrator under section 4b.10 to impose such special
conditions as he finds necessary in any particular case to avoid unsafe
design features and otherwise to insure equivalent safety.

Interested persons have been afforded an opportunity to participate
in the making of this regulation (21 F.R. 6091), and due consideration has
been given to all relevant matter presented.

In consideration of the foregoing, the Civil Aeronautics Board hereby
makes and promulgates the following Special Civil Air Regulation, effee-
tive August 27, 1957,

Contrary provisions of the Civil Air Regulations notwithstanding, all
turbine-powered transpori category airplanes for which a type certificate
is issued after the effective date of this Special Civil Air Regulation shall
comply with the following :

1. The provisions of Part 4b of the Civil Air Regulations, effective on
the date of application for type ecertificate; and such of the provisions of all
subsequent amendments to Part 4b, in effect prior to the effective date of
this special regulation, as the Administrator finds necessary to insure that
the level of safety of turbine-powered airplanes is equivalent to that gen-
erally intended by Part 4b.

2. In lieu of sections 4b.11¢ through 4b.125, and 4b.743 of Part 4b of
the Civil Air Regulations, the following shall be applicable:

PERFORMANCE

4T.110 General.

(a) The performance of the airplane shall be determined and
scheduled in accordance with, and shall meet the minima prescribed by,
the provisions of sections 4T.110 through 4T.123. The performance limi-
tations, information, and other data shall be given in accordance with
section 471.743.

(b) Unless otherwise specifically prescribed, the performance
shall correspond with ambient atmospheric conditions and still air. Hu-
midity shall be accounted for as specified in paragraph (c) of this section.

(c¢) The performance as affected by engine power and/or thrust
shali be based on a relative humidity of 80 percent at and below standard
temperatures and on 34 percent at and above standard temperatures plus
50° F. Between these two temperatures the relative humidity shall vary
linearly.

(d) The performance shall correspond with the propulsive
thrust available under the particular ambient atmospheric conditions, the
particular flight conditions, and the relative humidity specified in para-
graph (c) of this section. The available propulsive thrust shall corre-
spond with engine power and//or thrust not exceeding the approved power
and/or thrust less the installational losses and less the power and/or
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equivalent thrust absorbed by the accessories and services appropriate to
the particular ambient atmospheric conditions and the particular flight
condition.

4T.111 Airplane configuration, speed, power, and/or thrust;
general,

(a) The airplane configuration (setting of wing and cowl flaps,
air brakes, landing gear, propeller, etc.), denoted respectively as the take-
off, en route, approach, and landing configurations, shall be selected by
the applicant except as otherwise prescribed.

{b) Tt shall be acceptahle to make the airplane configurations
variable with weight, altitude, and temperature, to an extent found by the
Administrator to be compatible with operating procedures required in
accordance with paragraph (c) of this section.

(¢} In determining the accelerate-stop distances, take-off flight
paths, take-off distances, and landing distances, changes in the airplane’s
configuration and speed, and in the power and/or thrust shall be in accord-
ance with procedures established by the applicant for the operation of the
airplane in service, except as otherwise prescribed. The procedures shall
comply with the provisions of subparagraphs (1) through (3) of this
paragraph.

(1) The Administrater shall find that the procedures can be
consistently executed in service by crews of average skill.

(2) The procedures shall not involve methods or the use of
devices which have not been proven to be safe and reliable,

(3) Allowance shall be made for such time delays in the exe-
cution of the procedures as may be reasonably expected to occur during
service,

4T.112 Stalling speeds.
the minimum steady flight speed at which the airplane is controllable, in

(a) The speed V,, shall denote the calibrated stalling speed, or
knois, with:

(1) Zero thrust at the stalling speed, or engines idling and
throttles closed if it is shown that the resultant thrust has no appreciable
effect on the stalling speed ;

(2) If applicable, propeller pitch controls in the position
necessary for compliance with subparagraph (1) of this paragraph;

(3) The airplane in the landing configuration;

(4) The center of gravity in the most unfavorable position
within the allowable landing range;

(5) The weight of the airplane equal to the weight in con-
nection with which V, is being used to determine compliance with a par-
ticular requirement,

(b) The speed ¥,, shall denote the calibrated stalling speed,
or the minimum steady flight speed at which the airplane is controllable,
in knots, with:

(1) Zero thrust at the stalling speed, or engines idling and
throttles closed if it is shown that the resultant thrust has no appreciable
effect on the stalling speed;

(2) If applicable, propeller pitch controls in the position nec-
essary for compliance with subparagraph (1) of this paragraph; the air-
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plane in all other respects (flaps, landing gear, etc.) in the particular
configuration corresponding with that in connection with which V., is
being used;

(3) The weight of the airplane equal to the weight in connec-
tion with which V., is being used to determine compliance with a par-
ticular requirement.

{¢) The stall speeds defined in this section shall be the min-
imum speeds obtained in flight tests conducted in accordance with the
procedure of subparagraphs (1) and (2) of this paragraph.

(1) With the airplane trimmed for straight flight at a speed
of 1.4 V, and from a speed sufficiently above the stalling speed to insure
steady conditions, the elevator control shall be applied at a rate such
that the airplane speed reduction does not exceed one knot per second.

{2) During the test prescribed in subparagraph (1) of this
paragraph, the flight characteristics provisions of section 4b.160 of Part
4b of the Civil Air Regulations shall be complied with.

4T.113 Take-off; general.

(a) The take-off data in sections 4T.114 through 4T.117 shall
be determined under the conditions of subparagraphs (1) and (2) of this
paragraph.

(1) At all weights, altitudes, and ambient temperatures
within the operational limits established by the applicant for the airplane.

(2) In the configuration for take-off (see sec. 4T.111),

{(b) Take-off data shall be based on a smooth, dry, hard-surfaced
runway, and shall be determined in such a manner that reproduction of
the performance does not require exceptional skill or alertness on the
part of the pilot. In the case of seaplanes or float planes, the take-off
surface shall be smooth water, while for skiplanes it shall be smooth
dry snow. In addition, the take-off data shall be corrected in accordance
with subparagraphs (1) and (2} of this paragraph for wind and for run-
way gradients within the operational limits established by the applicant
for the airplane.

(1) Not more than 50 percent of nominal wind components
along the take-off path opposite to the direction of take-off, and not less
than 150 percent of nominal wind components along the take-off path in
the direction of take-off.

(2) Effective runway gradients.

4T.114 Take-off speeds.

(a) The critical-engine-failure speed V,, in terms of calibrated
air speed, shall be selected by the applicant, but shall not be less than
the minimum speed at which controllability by primary aerodynamic con-
trols alone is demonstrated during the take-off run to be adequate to per-
mit proceeding safely with the take-off using average piloting skill, when
the critical engine is suddenly made inoperative.

{b) The minimum take-off safety speed V,, in terms of cali-
brated air speed, shall be selected by the applicant so as to permit the
gradient of climb required in section 4T.120 (a) and (b), but it shall net
be less than:

(1) 1.2 V,, for iwo-engine propeller-driven airplanes and for
airplanes without propellers which have no provisions for obtaining a sig-
nificant reduction in the one-engine-inoperative power-on stalling speed.
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(2) 115 V., for propeller-driven airplanes having more than
two engines and for airplanes without propellers which have provisions
for obtaining a significant reduction in the one-engine-inoperative power-
on stalling speed;

(3) 1.10 times the minimum control speed Vy., established in
accordance with section 4b.133 of Part 4b of the Civil Air Regulations.

(c) If engine failure is assumed to occur at or after the attain-
ment of V., the demonstration in which the take-off run is continued to
include the take-off climb, as provided in paragraph (a) of this section,
shall not be required.

4T115 Aecelerate-stop distance.

(a) The accelerate-stop distance shall be the sum of the
following:

(1) The distance required to accelerate the airplane from
a standing start to the speed V, ;

{2) Assuming the critical engine to fail at the speed V,, the
distance required to bring the airplane to a full stop from the point
corresponding with the speed V,.

(b) In addition to, or in lieu of, wheel brakes, the use of other
braking means shall be acceptable in determining the accelerate-stop dis-
tance, provided that such braking means shall have been proven to be
safe and reliable, that the manner of their employment is such that con-
sistent results can be expected in service, and that exceptional skill is not
required to control the airplane,

(¢} The landing gear shall remain extended throughout the
accelerate-stop distance,

4T116 Take-off path. The take-off path shall be considered to
extend from the standing start to a point in the take-off where a height
of 1,000 feet above the take-off surface is reached or to a point in the
take-off where the transition from the take-off to the en route configura-
tion is completed and a speed is reached at which compliance with
section 4T.120(c) is shown, whichever point is at a higher altitude. The
conditions of paragraphs (a) through (i) of this section shall apply in
determining the take-off path.

(a) The take-off path shall be based upon procedures prescribed
in accordance with section 4T.111(¢).

(b) The airplane shall be accelerated on or near the ground
to the speed V. during which time the critical engine shall be made in-
operative at speed ¥; and shall remain inoperative during the remainder
of the take-off.

(c) Landing gear retraction shall not be initiated prior to reach-
ing the speed V..

(d) The slope of the airborne portion of the take-off path shall
be positive at all points.

(e) After the V. speed is reached, the speed throughout the
take-off path shall not be less than V. and shall be constant from the
point where the landing gear is completely retracted untiil a height of
400 feet above the take-off surface is reached.

(f) Except for gear retraction and propeller feathering, the
airplane configuration shall not be changed before reaching a height of
400 feet above the take-off surface.
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(2) At all points along the take-off path starting at the point
where the airplane first reaches a height of 400 feet above the take-off
surface, the available gradient of climb shall not be less than 1.4 percent
for two-engine airplanes and 1.8 percent for four-engine airplanes.

(h) The take-off path shall be determined either by a contin-
uous demonstration take-off, or alternatively, by synthesizing from seg-
ments the complete take-off path.

(i) If the take-off path is determined by the segmental method,
the provisions of subparagraphs {1) through {4) of this paragraph shall
be specifically applicable.

{1) The segments of a segmental take-off path shall be clearly
defined and shall be related to the distinct changes in the configuration
of the airplane, in power and/or thrust, and in speed.

{2) The weight of the airplane, the configuration, and the
power and/or thrust shall be constant throughout each segment and shall
correspond with the most eritical condition prevailing in the particular
segment. .

(3) The segmental flight path shall be based on the airplane’s
performance without ground effect.

{4) Segmental take-off path data shall be checked by con-
tinuous demonstraied take-offs to insure that the segmental path is
conservative relative to the continuous path.

4T117 Take-off distance. The take-off distance shall be the hori-
zontal distance along the take-off path from the start of the take-off to the
point where the airplane attains a height of 35 feet above the take-off
surface as determined in accordance with 4T.116.

4T.118 Climb; general. Compliance shall be shown with the
climb requirements of sections 4T.119 and 4T.120 at all weights, altitudes,
and ambient temperatures, within the operational limits established by
the applicant for the airplane. The airplane’s center of gravity shall be
in the mest unfavorable position corresponding with the applicable
configuration.

4T119 All-engine-operating landing climb. In the landing con-
fizuration, the steady gradient of climb shall not be less than 4.0 per cent,
with:

(a) All engines operating at the available take-off power and/or
thrust;

(b) A climb speed not in excessof 1.4V, _

4T.120 One-engine-inoperative climb.

{a) Take-off; landing gear extended. In the take-off configura-
tion at the point of the flight path where the airplane’s speed first reaches
V,, in accordance with section 4T.116 but without ground effect, the steady
gradient of climb shall be positive with:

(1) The critical engine inoperative, the remaining engine(s)
operating at the available take-off power and/or thrust existing in accord-
ance with section 4T.116 at the time the airplane’s landing gear is fully
retracted;

(2) The weight equal to the airplane’s weight existing im
accordance with section 4T.116 at the time retraction of the airplane’s
landing gear is initiated;

(3) The speed equal to the speed V..
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(b) Take-off ; landing gear retracted. In the take-off configura-
tion at the point of the flight path where the airplane’s landing gear is
fully retracted, in accordance with section 4T.116 but without ground
effect, the steady gradient of climb shall not be less than 2.5 percent for
two-engine airplanes and not less than 3.0 percent for four-engine air-
planes, with:

(1) The eritical engine inoperative, the remaining engine(s)
operating at the take-off power and/or thrust available at a height of 400
feet above the take-off surface and existing in accordance with section
4T.116;

{2) The weight equal to the airplane’s weight existing in
accordance with section 4T.116 at the time the airplane’s landing gear is
fully retracted;

(3) The speed equal to the speed V..

(¢) Final take-off. In the en route configuration, the steady
gradient of climb shall not be less than 1.4 percent for two-engine air-
planes and not less than 1.8 percent for four-engine airplanes, at the end
of the take-off path as determined by section 4T.116, with:

(1) The critical engine inoperative, the remaining engine(s)
operating at the available maximum continuous power and/or thrust;

{2} The weight equal to the airplane’s weight existing in
accordance with section 4T.116 at the time retraction of the airplane’s
flaps is initiated;

(3) The speed equal tonotlessthan 1.25 ¥, .

(d) Approach. In the approach configuration such that Vs,
does not exceed 1.10 ¥, the steady gradient of climb shall not be less than
2.2 percent for two-engine airplanes and not less than 2.8 percent for
four-engine airplanes, with:

{1) The critical engine inoperative, the remaining engine(s)
operating at the available take-off power and/or thrust;

(2) The weight equal to the maximum landing weight;

(3) A climb speedin excessof 1.5 ¥, ;

AT.121 En route flight paths. With the airplane in the en route
configuration, the flight paths prescribed in paragraphs (a) and (b) of
this section shall be determined at all weights, altitudes, and ambient
temperatures within the limits established by the applicant for the
airplane.

{a) Cnre engine inoperative. The one-engine-inoperative net
flight path data shall be determined in such a manner that they represent
the airplane’s actual climb performance diminished by a gradient of climb
equal fo 1.4 percent for two-engine airplanes and 1.8 percent for four-
engine airplanes. It shall be acceptable to include in these data the
variation of the airplane’s weight along the flight path to take into ac-
count the progressive consumption of fuel and oil by the operating
engine(s).

(b) Two engines inoperative. For airplanes with four engines,
the two-engine-inoperative net flight path data shall be determined in
such a manner that they represent the airplane’s actual climb perform-
ance diminished by a gradient of climb equal to 0.6 perceni. It shall be
acceptable to include in these data the variation of the airplane’s weight
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along the flight path to take into account the progressive consumption
of fuel and oil by the operating engines.

(c¢) Conditions. In determining the flight paths prescribed in
paragraphs (a) and (b) of this section, the conditions of subparagraphs
(1) through (4} of this paragraph shall apply.

) (1) The airplane’s center of gravity shall be in the most un-
favorable position.

(2} The critieal engine(s) shall be inoperative, the remaining
engine(s) operating at the available maximum continuous power and/or
thrust. :

(3) Means for controlling the engine cooling air supply shall
be in the position which provides adequate cooling in the hot-day condition.

(4) The speed shall be selected by the applicant.

AT.122 Landing distance. The landing distance shall be the
horizontal distance required to land and to come to a complete stop (to a
speed of approximately 3 knots in the case of seaplanes or float planes)
from a point at a height of 50 feet above the landing surface. Landing
distances shall be determined for standard temperatures at all weights.
altitudes, and winds within the operational limits established by the ap-
plicant for the airplane. The conditions of paragraphs (a) through (f)
of this section shall apply.

(a) The airplane shall be in the landing configuration. Dur-
ing the landing, changes in the airplane’s configuration, in power and/or
thrust, and in speed shall be in accordance with procedures established
by the applicant for the operation of the airplane in service. The pro-
cedures shall comply with the provisions of section 4T.111(¢).

(b) The landing shall be preceded by a steady gliding approach
down to the 50-foot height with a ealibrated air speed of not less than 1.3
Vi,

(e¢) The landing distance shall be based on a smooth, dry, hard-
surfaced runway, and shall be determined in such a manner that repro-
duction does not require exceptional skill or alertness on the part of the
pilot. In the case of seaplanes or float planes, the landing surface shall
be smooth water, while for skiplanes it shall be smooth dry snow. During
landing, the airplane shall not exhibit excessive vertical acceleration, a
tendency to bounce, nose over, ground lfoop, porpeise, or water loop.

(d) The landing distance shall be corrected for not more than

50 percent of nominal wind components along the landing path opposite .

to the direction of landing and not less than 150 percent of nominal wind
components along the landing path in the direction of landing.

{e) During landing, the eperating pressures on the wheel brak-
ing system shall not be in excess of those approved by the manufacturer
of the brakes, and the wheel brakes shall not be used in such a manner
as to produce excessive wear of brakes and tires.

(f) If the Administrator finds that a device on the airplane other
than wheel brakes has a noticeable effect on the landing distance and if
the device depends upon the operation of the engine and the effect of such
a device is not compensated for by other devices in the event of engine
failure, the landing distance shall be determined by assuming the crit-
ical engine to be inoperative.

CAM 42



CAM 42

APPENDIX A

4T.123 Limitations and information. :

(a) Limitations. The performance limitations on the operation
of the airplane shall be established in accordance with subparagraphs (1)
through (4) of thisparagraph. (Seealsosec.4T.743.)

(1) Take-off weights. The maximum take-off weights shall
be established ai which compliance is shown with the generally applicable
provisions of this regulation and with section 4T.120 (a}, (b), and (c¢) for
altitudes and ambient temperatures within the operational limits of the
airplane (see subparagraph (4) of this paragraph).

(2) Landing weights. The maximum landing weights shall
be established at which compliance is shown with the generally applicable
provisions of this regulation and with sections 4T.119 and 4T.120(d) for
altitudes and ambient temperatures within the operational limits of the
airplane (see subparagraph (4) of this paragraph).

(3) Take-off and accelerate-stop distances. The minimum
distances required for takeoff shall be established at which compliance is
shown with the generally applicable provisions of this regulation and with
sections 4T.115 and 4T.117 for weights, altitudes, temperatures, wind com-
ponents, and runway gradients, within the operational limits of the air-
plane (see subparagraph (4) of this paragraph).

(4) Operational limits. The operational limits of the airplane
shall be established by the applicant for all variable factors required in
showing compliance with this regulation (weight, altitude, temperature,
efc.). (See secs. 4T.113(a) (1) and (b), 4T.118, 4T.121, and 4T.122.)

(b) Information. The performance information on the opera-
tion of the airplane shall be scheduled in compliance with the generally
applicable provisions of this regulation and with sections 4T.116, 4T.121,
and 4T.122 for weights, altitudes, temperatures, wind components, and
runway gradients, as these may be applicable, within the operational limits
of the airplane (see subparagraph (a)(4} of this section). In addition,
the performance information specified in subparagraphs (1) through (3)
of this paragraph shall be determined by extrapolation and scheduled for
the ranges of weights between the maximum landing and maximum take-
off weights established in accordance with subparagraphs (a)(1)} and
(a)(2) of this section. (See also sec.4T.743.)

{1) Climb in the landing configuration (see sec. 4T.119);

(2) Climb in the approach configuration (see sec. 4T.120(d));

(3) Landing distance {see sec.4T.122).

"AIRPLANE FLIGHT MANUAL

4T.743 Performance limilations, informalion, and other dala.

(a) Limitations. The airplanes’ performance limitations shall
be given in accordance with section 4T.123(a).

{b) Information. The performance information prescribed in
section 4T.123(b) for the application of the operating rules of this regula-
tion shall be given together with deseriptions of the conditions, air speeds,
etc., under which the data were determined.

(¢) Procedures. For all stages of flight, procedures shall be
given with respect to airplane configurations, power and/or thrust set-
ings, and indicated air speeds, to.the extent such procedures are related
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to the limitations and information set forth in accordance with paragraphs
(a) and (b) of this section.
(d) Miscellaneous. An explanationshall be given of significant
or unusual flight or ground handling characteristics of the airplane.
3. In lieu of sections 40.70 through 40.78, 41.27 through 41.36(d), and
42.70 through 42.83, of Parts 40, 41, and 42 of the Civil Air Regulatlons,
respectively, the following shall be applicable:

OPERATING RULES

40T.80 Transport category airplane operating limitations.

{(a) In operating any passenger-carrying transport category
airplane certificated in accordance with the performance requirements of
this regulation, the provisions of sections 40T.80 through 40T.84 shall
be complied with, unless deviations therefrom are specifically authorized
by the Administrator on the ground that the special circumstances of a
particular case make a literal observance of the requirements unnecessary
for safety.

(b) The performance data in the Airplane Flight Manual shall
be applied in determining compliance with the provisions of sections 40T.81
through 40T.84. Where conditions differ from those for which specific
tests were made compliance shall be determined by approved interpolation
or computation of the effects of changes in the specific variables if such
interpolations or computations give results substantially equalling in ac-
curacy the results of a direct test.

40T.81 Airplane’s certificate limitations.

{(a) No airplane shall be taken off at a weight which exceeds
the take-off weight specified in the Airplane Flight Manual for the eleva-
tion of the airport and for the ambient temperature existing at the time of
the take-off, (See secs. 4T.123(a)(1) and 4T.743(a).)

(b) No airplane shall be taken off at a weight such that, allow-
ing for normal consumption of fuel and oil in flight to the airport of des-
tination, the weight on arrival will exceed the landing weight specified in
the Airplane Flight Manual for the elevation of the airport of destination
and for the ambient temperature anticipated there at the time of landing.
(See secs. 4T.123(a) (2) and 4T.743(a).)

(¢) No airplane shall be taken off at a weight which exceeds
the weight shown in the Airplane Flight Manual to correspond with the
minimum distance required for take-off on the runway to be used. The
take-off distance shall correspond with the elevation of the airport, the
effective runway gradient, and the ambient temperature and wind compo-
nent existing at the time of take-off, (See secs. 4T.123(a)(3) and 47T.743
(a).)

(d) No airplane shall be operated outside the operational limits
specified in the Airplane Flight Manual, (See secs. 4T.123(a)(4) and
4T.743(a).)

40T.82 Take-off obstacle clearance limitations. No airplane shall
be taken off atl a weight in excess of that shown in the Airplane Flight Man-
ual to correspond with a take-off path which clears all obstacles either by
at least a height equal to (354 0.01D) feet vertically, where D is the distance
out along the intended flicht path from the end of the runway in feet, or
by at least 200 feet horizontally within the airport boundaries and by at
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least 300 feet horizontally after passing beyond the boundaries. In de-
termining the allowable deviation of the flight path in order to avoid ob-
stacles by at least the distances prescribed, it shall be assumed that the
airplane is not banked before reaching a height of 50 feet as shown by the
take-off path data in the Airplane Flight Manual, and that a maximum
bank thereafter does not exceed 15 degrees. The take-off path considered
shall be for the elevation of the airport, the effective runway gradient, and
for the ambient temperature and wind component existing at the time of
take-off. (Seesecs.4T.123(b)and 4T.743(b).)
40T. 83 Enroute limitations.

{a) One engine inoperative. No airplane shall be taken off at
a weight in excess of that which, according to the one-engine-inoperative
en route net flight path data shown in the Airplane Flight Manual, will
permit compliance with either subparagraph (1) or subparagraph (2) of
this paragraph at all points along the route. The net flight path used shall
be for the ambient temperatures anticipated along the route. (See secs.
4T.123(b) and 4T.743(b).)

(1) The slope of the net flight path shall be positive at an alti-
tude of at least 1,000 feet above all terrain and obstructions along the
route within 5 miles on either side of the intended track.

(2) The net flight path shall be such as to permit the airplane
to continue flight from the cruising altitude to an alternate airport where
a landing can be made in accordance with the provisions of section 40T.84
(b), the net flight path clearing vertically by at least 2,000 feet all terrain
and obstructions along the route within 5 miles on either side of the in-
tended track. The provisions of subdivisions (i) through (vii) of this
paragraph shall apply.

{i} The engine shall be assumed to fail at the most critical
point along the route.

(ii) The airplanes shall be assumed to pass over the eritical
obstruction following engine failure at a point no closer to the critical
obstruction than the nearest approved radio navigational fix, except that
the Administrator may authorize a procedure established on a different
basis where adequate operational safeguards are found to exist.

(iii) The net flight path shall have a positive slope at 1,000
feet above the airport used as the alternate.

(iv) An approved method shall be used to account for winds
which would otherwise adversely affect the flight path.

(v) Fuel jettisoning shall be permitteq if the Administrator
finds that the operator has an adequate training program, proper instruc-
tions are given to the flight crew, and all other precautions are taken to
insure a safe procedure.

(vi} The alternate airport shall be specified in the dispatch
release and shall meet the preseribed weather minima.

(vii) The consumption of fuel and oil after the engine be-
comes inoperative shall be that which is accounted for in the net flight
path data shownin the Airplane Flight Manual.

{b) Two engines inoperative. No airplane shall be flown along
an intended route except in compliance with either subparagraph (1) or
subparagraph (2) of this paragraph.

(1) No place along the intended track shall be more than 90

1
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minutes away from an airport at which a landing can be made in accord-
ance with the provisions of section 40T.84(b), assuming all engines to
be operating at eruising power.

(2) No airplane shali be taken off at a weight in excess of
that which, according to the two-engine-inoperative en route net flight
path data shown in the Airplane Flight Manual, will permit the airplane
to continue flight from the point where two engines are assumed to fail
simultaneously to an airport where a landing can be made in accordance

with the provisions of section 40T.84(b), the net flight path having a

positive slope at an altitude of at least 1,000 feet above all terrain and
obstructions along the route within 5 miles on either side of the intended
track or at an altitude of 5,000 feet, whichever is higher. The net flight
path considered shall be for the ambient temperatures anticipated along
the route. The provisions of subdivision (i) through (iii) of this subpara-
graphshall apply. (Seesecs.4T.123(b) and 4T.743(b}.)

(i) The two engines shall be assumed to fail at the most
critical point along the route.

(ii) If fuel jettisoning is provided, the airplane’s weight at
the point where the two engines are assumed to fail shall be considered
to be not less than that which would include sufficient fuel to proceed to
the airport and to arrive there at an altitude of at least 1,000 feet directly
over the landing area.

(iii) The consumption of fuel and oil after the engines be-
come inoperative shall be that which is accounted for in the net flight path
data shown in the Airplane Flight Manual.

40T.84 Landing limitations.

{a) Airport of destination. No airplane shall be taken off at a
weight in excess of that which, in accordance with the landing distances
shown in the Airplane Flight Manual for the elevation of the airport of
intended destination and for the wind conditions anticipated there at the
time of landing, would permit the airplane to be brought to rest at the air-
port of intended destination within 60 percent of the effective length of
the runway from a point 50 feet directly above the intersection of the
obstruction clearance plane and the runway. The weight of the airplane
shall be assumed to be reduced by the weight of the fuel and oil expected
to be consumed in flight to the airport of intended destination. Compli-
ance shall be shown with the conditions of subparagraphs (1) and (2) of
this paragraph. (Seesecs. 4T.123(b) and 4T.743(b).)

(1) Ii shall be assumed that the airplane is landed on the most
favorable runway and direction in still air.

(2) It shall be assumed that the airplane is landed on the
most suitable ranway considering the probable wind velocity and direec-
tion and taking due account of the ground handling characteristics of
the airplane and of other conditions (i.e., landing aids, terrain, etc.). If
full compliance with the provisions of this subparagraph is not shown,
the airplane may be taken off if an alternate airport is designated which
permits compliance with paragraph (b) of this section.

{(b) Alternate airport. No airport shall be designated as an
alternate airport in a dispatch release unless the airplane at the weight
anticipated at the time of arrival at smch airport can comply with the
provisions of paragraph (a) of this section, provided that the airplane can
be brought to rest within 70 percent of the effective length of the runway.
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SPECIAL CIVIL AIR REGULATION NO. SR-422A

Adopted: July 2, 1958
Effective: July 2, 1958

Turbine-Powered Transport Category Airplanes of Current Design

On July 23, 1957, the Board adopted Special Civil Air Regulation No.
SR-422 which sets forth airworthiness requirements applicable to the type
certification and operation of turbine-powered transport category air-
planes for which a type certificate is issued after August 27, 1957. In-
cluded in that regulation was a new set of performance requirements,
with respect to which the Board indicated that consideration would he
given to any changes found necessary as a result of further study and
experience. The preamble to SR-422 contains the relevant considerations
leading to its promulgation and is considered to provide the basic back-
ground for this regulation.

Since the adoption of SR-422, considerable study has been devoted
to the new performance requirements by all interested parties. As a
result of these studies and of further experience gained in the design,
certification, and operation of turbine-powered airplanes, certain issues
with respect to SR-422 require re-evaluation. This regulation refiects the
resolution of most of the outstanding issues in the light of the best in-
formation presently available to the Board.

The following provisions of this regulation differ from, or are addi-
tional to, the provisions of SR-422; Intreductory paragraph; item 1;
sections 4T.111(c¢) ; 4T.112; 4T.114 (b), (b){1), (b){(4), and (c); introductory
paragraph of 4T.116; 4T .116 (b), (¢), (e), and (g); AT.117; 4T 117a; 4T.119;
4T.120 (a), (a)(1), (b), (b)(1}, {e), (e)(2), (c)(3), (d), and (d)(3); 4T.121
(a) and (b); introductory paragraph of 4T.122; 4T.122 (b), (f), and (g):
4TA23 (a)(1), (a)(2), (a)(3), and (b); 4T.743(c); 40T.81 (b) and (c);
40T .82; 40T.83 {a)(2)(iii), (b)(2), and (b)(2)(ii); item 4; and item 5. Of
these provisions, the following differ frem those proposed in Civil Air
Regu!ations Draft Release No. 58-6: sections 4T.111(¢); 4T.112(a)(4);
4T.114 (b)(4), (c), (e}(2), {(c)(3}, and (c)(4); 4T.116 (¢) and (e); 4T.117
(b}(1) and (b)(2); 4T.119(a); 4T.120(a); 40T.81(¢c) and 43T.11(c).

With respect to the applicability of this regulation, experience with
certification under SR—422 indicates that a lead time of about two months
between the date of adoption of the regulation and the date of issuance
of the type certificate should provide a reasonable period of time within
which to show compliance with this regulation. In view of this, and
in the interest of having uniform regulations applicable to most of the
turbine-powered airplanes, it is considered advisable to have this reg-
ulation apply to all such airplanes for which a type certificate is issued
after September 30, 1958, Turbine-powered transport category airplanes
for which a type certificate is issued on or prior to September 30, 1958,
may comply with the provisions of this regulation in lieu of SR-422. If
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this option is exercised, it is intended that compliance be shown with all
the provisions of this regulation and it is not intended {0 permit a show-
ing of compliance with portions of this regulation and portions of SR-422.

The provisions of this regulation invelve the following technical
issues:

A substantive change is made by introducing an all-engines-operating
take-off in establishing the take-off distance. Presently, the take-off dis-
tance is based only on a one-engine-out take-off. To insure that an ade-
quate margin of safety will exist for day-in and day-out operations, the
minimum take-off distance is being related to both the one-engine-
inoperative distance now prescribed and to the distance with all engines
operating, with a factor of 1.15 being applied to the latter.

There are also included important changes with respect to the speeds
applicable to the take-off path. The provisions of SR-422 prescribe that
the airplane shall be accelerated on or near the ground to the speed
Y.. This provision has been subject to varying interpretations having
a marked difference in effect on the resultant level of performance. The
issue in this matter is whether or not the airplane should be permitted
to lift off the runway at some speed below V,. Because of the increased
acceleration of turbine-powered airplanes, the tendency to overshoot the
lift-off speed will be greater than on piston-engine airplanes and this ten-
dency increases with the reduction in weight of the airplane. To restrict
lift-off to the minimum take-off safety speed V. would unduly extend
the take-off distance in cases where such overshooting of speed occurs.
Such a restriction would be unnecessarily conservative and would not
reflect realistic take-off procedures. For these reasons this regulation
permits the airplane to lift off the ground at a speed lower than the ¥,
speed, but prescribes certain limiting conditions. The lift-off speed is
related to a rotational speed ¥V which must not he less than 95 percent
of the minimum V, speed and must be 10 percent greater than a speed
at which no hazardous characteristics are displayed by the airplane, such
as a relatively high drag condition or a ground stall, The V; speed has
been re-defined to take into account the increment in speed arising from
overshoot tendencies. Under the new definition, the minimum ¥, speed
corresponds with the minimum take-off safety speed as now defined in
SR-422, With respect to the take-off path, the V, speed is required to
be attained prior to reaching a height of 35 feet above the take-off surface
and thus is related to the selection of the rotational speed. Further, there
is a revision which requires V. to be maintained as close as practicable
at a constant value from the 35-foot point to a height of 400 feet above
the take-off surface. This speed is the speed at which the prescribed
minimum take-off gradients must he met.

There is introduced in this regulation the concept of unbalanced take-
off field lengths, SR-422 does not preclude unbalancing of field lengths,
provided that the unbalancing is within the length of the runway. Other
countries have employed unbalancing with respect to so-called “stopways”
and “clearways.” It appears that United States operators ultimately
will find it advantageous to resort to the use of unbalancing, but probably
not to the same extent as practiced in other countries, On the premise
that only clearways will be utilized, the amendments have been formu-
lated accordingly. Clearways, as defined herein, are areas not suitable
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for stopping the airplane in the event of an aborted take-off, but ade-
quate to provide additional take-off distance for climb-out. To safeguard
operations utilizing clearways, there is introduced the concept of a take-
off Tun which operationally relates to the determination of the minimum
runway length required. The fake-off run is defined as the greater of
the horizontal distances along the take-off path to a given point with one
engine inoperative or with ali engines operating, with a margin of 15
percent being added to the latter. The take-off run is measured from
the heginning of take-off to a point equidistant between the point where
the airplane lifts off and the point where a height of 35 feet is reached.
The required runway length must not he less than the take-off run nor
Iess than the accelerate stop distance.

According to the definition given, a clearway is subjected to the con-
trol of the airport authorities. It is not intended, however, that there be
ownership by the airport authorities of the area in which the clearway
lies. The objective for requiring control by the airport authorities is
to insure that no flight will be initiated using a clearway unless it is de-
termined with certainty that no movable obstacle will exist within the
clearway when the airplane flies over.

It is anticipated that the introduction of clearways will offer further
possibilities of increasing the utility of existing airport facilities in this
country. When such areas can be integrated into existing facilities, eco-
nomical benefits will acerue to the community and the operators. In
addition, since clearways are presently available at some of the airports
in other countries, United States operators will have the opportunity of
taking advantage of such facilities,

There are included changes with respect to the preseribed minimum
altitude of 1,000 feet relative to the take-off path and to the one-engine-
inoperative and two-engine-inoperative requirements applicable to the vi-
cinity of the airport. Heretofore, the Civil Air Regulations have incor-
porated the reference altitude of 1,000 feet in respect of performance
criteria over the airport. Obscure as is the significance of this altitude
operationally, the altitude of 1,500 feet has worldwide precedent of being
used as the aliitude above the airport at which, generally, IFR approaches
are initiated and go-around procedures executed, For this reason, the
changes made extend the take-off path to a minimum altitude of 1,500
feet and make this altitude applicable to the prescribed performance cri-
teria above the airport for the one- and twe-engine-inoperative en route
requirements. It is not anticipated that these changes will create any
problems with respect to the en route stages of flight; however, it is real-
ized that a further extension of the take-off path might add to the problem
of obtaining accurate data on obstacles relatively distant from the air-
port. The Board finds that the extension of the flight path to 1,500 feet
is warranted in light of the operational significance of this altitude and
because the extended flight paths will provide more fully for adequate
terrain clearance at the end of the take-off path.

There is included a change with respect to the take-off path whereby
the take-off flight path is established as starting from a 35-foot height
at the end of the take-off distance and a net take-off flight is preseribed
for operational use. This latter change is for consistency with the speci-
fication of net flight paths for the en route stages of flight and to simplify
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determination of obstacle clearances operationally. The net flight path
is specified to be the actual flight path diminished by a gradient of 1.0
percent. It is intended that the net flight path be cobtained from the
gross flight path by simple geometric means.

The change in the altifude from 1,000 to 1,500 feet previously mentioned,
as well as a re-evaluation in other respects of some of the climb gradients
in SR-422, justify certain changes. The gradients of 1.4 and 1.8 applicable
to the take-off path and the final take-off climb are being reduced to
1.2 and 1.7 for two-engine and four-engine airplanes, respectively. In
addition, the gradients of 1.4 and 1.8 in the one-engine-inoperative en route
case are being reduced to 1.1 and 1.6, respectively.

Changes are made with respect to the one-engine-inoperative take-off
climb by interrelating more realistically the prescribed airplane config-
uration, weight, and power, These changes, in effect, permit meeting the
prescribed gradients of climb at slightly higher airplane weights than
would be possible under the presently effective provisions.

There is included a change to the provisions applicable to the one-
ehgine-inoperative take-off ¢limb with landing gear extended which in-
creases the prescribed minimum gradient from substantially zero to 0.5
percent for four-engine airplanes. This change is made to attain consist-
ency in the difference between gradients applicable to twins and fours.

Changes are incorporated in connection with the two-engine-inopera-
tive en route requirement. Representations have been made that the
gradient of 0.6 percent now preseribed is unduly conservative. On the
other hand, it has been pointed out that the fuel requirements for this
case are not realisticaily covered. Both of these contentions warrant
consideration and changes are included which reduce the margin gradient
from 0.6 to 0.5 percent, reduce the prescribed altitude from 5,600 to 2,000
feet, and require scheduling the flight so that there is sufficient fuel on
hoard to reach the airport and subsequently to fly for 15 minutes at cruise
power or thrust.

Changes are also made relative to the approach and landing stages of
flight. There is a new provision which requires the establishment of
procedures for the execution of missed approaches and balked landings.
A question has been raised as to whether the speed limitation of 1.5 V;
applicable to the approach condition is realistically related to the normal
day-in and day-out landing procedures. To insure that it will be so
related, it is required that the speed used for demonstrating the approach
climb be established consistent with the landing procedures, but that it
not exceed 1.5 V.. In addition, the approach gradient of 2.8 percent pre-
seribed for four-engine airplanes is being reduced to 2.7 percent to obtain
consistency in the differences between gradients applicable to twins and
fours. ' .

A change is made to the “all-engines-operating landing climb” pro-
visions which now require a 1.0 percent gradient of ¢limb in the landing
coniiguration. On the premise that requiring the landing configuration
during the climb after a balk is unduly conservative, consideration was
given f¢ a propesal {0 permit showing of compliance with the 4,0 percent
gradient of ¢limb in the configuration which would exist 5 seconds after
the ipitiation of the climb. Further study of this proposal indicated that
such a rule would tend to introduce complications in design and lead to
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less favorable operating procedures which ultimately would not contribute
to safety. One of the most important factors in connection with this
configuration is the response of the engines to throttle movementi. Thexre-
fore, there is a provision which requires that the power used in showing
compliance with the climb gradient be that power or thrust attained 8
seconds after initiation of movement of the power controls to the take-off
position from the minimum Aflight idle position. In addition, for con-
sistency with the procedures used for determining the landing distance,
the speed limitation of 1.4 V. is reduced to 1.3 V,., Concern has been
indicated to the effect that any reduction in the prescribed gradient of
4.0 percent might not insure in all cases the ability of the airplane to
continue a safe climb after a balk. To provide a further safeguard, the
take-off weight-altitude-temperature limitations (WAT limitations stem-
ming from the application of the one-engine-inoperative take-off climb
requirements) are being made applicable to the maximum landing weight
at the airport of landing. In the past, the landing weight limitations
were applicable to the airport of destination but not to the weather alter-
nates. This regulation makes both the take-off weight and landing weight
limitations equally applicable to the airport of destination and the weather
alternates. In view of the aforementioned changes, a reduction of the
required climb gradient from 4.0 to 2.2 percent is justified and included
in this regulation.

In addition to the substantive changes which have been discussed,
there are three significant changes of a clarifying nature. The first deals
with the determination of the landing distance as affected by devices or
means other than wheel brakes. There is included a provision similar
to the one applicable to the accelerate-stop distance for application to the
landing distance. This provision permits the use of means other than
wheel brakes in the determination of the landing distance. Additionally,
there is a change to the provision which requires in some cases the deter-
mination of the landing distance with one engine inoperative, It is be-
lieved that the new requirement expresses the intent more clearly. One
of the more obvious applications of this provision is in respect of turbo-
propeller airplanes., Such airplanes usually are landed with the pro-
pellers in a relatively high drag position. If one of the engines hecomes
inoperative, its propeller would be expected to be in a relativly low drag
position with the consequence of a longer landing distance than with all
engines operating. In such a case it is required that the landing distance
be determined with one engine inoperative unless use could be made by
the crew of other means (e.g., reverse thrust not otherwise considered in de-
termining the landing distance) which would reduce the landing distance
at least to that determined for all-engine operation.

The second clarification being included deals with the provision set-
ting forth the procedures which must be included in the Airplane Flight
Manual. This provision in SR-422 does not make clear what procedures
are involved and whether the procedures are considered to be limitations
on the operation of the airplane. The clarification in language specifies
that the procedures which are included with the performance limitations
shall be considered only as guidance material.

The third elarification concerns the applicability of the performance
limitations prescribed in SR—422. These consist of the “certificate limita-
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tions” and the “operating limitations.” The former relate to maximum
take-off and landing weights, minimum take-off distances, accelerate-stop
distances, and the operational limits imposed upon the airplane. These
limitations, being part of the conditions of the type and airworthiness
certificates, must be complied with at all times irrespective of the type
of operation being conducted (e.g., air carrier, private, cargo). The “op-
erating limitations,” distinct from the “certificate limitations,” are only
applicable when required by the operating parts of the regulations (Parts
40, 41, and 42 require compliance for passenger operations). Although
it appeared that previous Board pronouncements regarding this general
principle as well as the explanation contained in the preamble to SR-422
would make the issue gquite clear, it has come to the Board’s attention
that there is still some misunderstanding of this matter. Apparently this
misunderstanding stems from the fact that SR-422 prescribes operating
rules for air carrier operations which centain both the “certificate lim-
itations” and the “operating limitations” while no prescription is given
to non-air-carrier operations; thus giving an impression that not even
the “certificate limitations” are applicable to non-air-carriers. The in-
clusion of “certificate limitations™ for air carrier operations with the “op-
erating limitations” was meant only to provide the operators with the
convenience of having together the complete preseription of the applicable
performance limitations, notwithstanding that such an inclusion, in fact,
duplicates the general requirement of compliance with the “certificate lim-
itations” contained in the Airplane Flight Manual. In view of the possible
misunderstanding which might exist from the aforementioned inclusion,
there are included in this regulation the same “certificate limitations”
for application to all operations under the provisions of Part 43 of the
Civil Air Regulations.

In addition, other changes of a minor nature are included herein, the
most significant of which is the generalization of the stall speed V,,
eliminating referenceto ¥, and V,,.

Of the changes to SR-422 made in this regulation, there are a number
which might require further consideration as studies continue and as
additional experience is gained with the application of these new rules,
Several of these involve new concepts with which U.S. operators have had
little or no experience. These entail the requirements relative to unbal-
anced field lengths with respect to clearways, to the rotational speed, and
to the all-engine take-off distance. Strong representation has been made
to the Board to the effect that the numerical factors applicable to the afore-
mentioned rules are too high and should be reduced pending further ex-
perience. The Board considers that it would not be in the public interest
to reduce any of these factors until such time as further experience indi-
cates that they are in fact overly conservative. Realizing, however, that
these issues are of considerable importance in prescribing a practicable
level of performance, the Board stands ready to reconsider the relevant
provisions of this regulation at such time as substantiating information is
received,

There are areas other than those previously mentioned where addi-
tional refinement of details may be advisable. This is so particularly in
the case of the requirements pertaining to the landing stage of flight, to
the take-off lateral clearances, and to the two-engine-inoperative en route

CAM 42



CAN 42

APPENDIX A

gradient margin. It is anticipated that, after further study of the regula-
tion and especially after its application in the design, certification, and
operation of forthcoming turbine-powered airplanes, the desirability of
changes may become more apparent. It is the intent of the Board to con-
sider without delay such changes as might be found necessary. Only after
the provisions of this Special Civil Air Regulation are reasonably verified
by practical application will the Board consider incorporating them on a
more permanent basis into Parts 4b, 40, 41, 42, and 43 of the Civil Air
Regulations,

This Special Civil Air Regulation is not intended to compromise the
authority of the Administrator under section 4b.10 to impose such special
conditions as he finds necessary in any particular case to avoid unsafe
design features and otherwise to insure equivalent safety.

Interested persons have been afforded an opportunity to participate
in the making of this regulation (23 F.R. 2139), and due consideration has
been given to all relevant matter presented.

In consideration of the foregoing, the Civil Aeronautics Board hereby
makes and promulgates the following Special Civil Air Regulation, effec-
tive July 2,1958:

Contrary provisions of the Civil Air Regulations notwithstanding, all
turbine-powered transport category airplanes for which a type certificate
is issued after August 27, 1957, shall comply with Special Civil Air Regu-
lation No. SR—422 or, alternatively, with the following provisions, except
that those airplanes fer which a type certificate is issued after September
30, 1958, shall comply with the following provisions:

1. The provisions of Part 4b of the Civil Air Regulations, effective on
the date of application for type certificate; and such of the provisions of
all subsequent amendments to Part 4b, in effect prior to August 27, 1957,
as the Administrator finds necessary to insure that the level of safety of
turbine-powered airplanes is equivalent to that generally intended by
Part 4b.

2. In lieu of sections 4b.110 through 4b.125, and 4b.743 of Part 4b of the
Civil Air Regulations, the following shall be applicable:

PERFORMANCE

4T110 General.

(a) The performance of the airplane shall be determined and
scheduled in accordance with, and shall meet the minima prescribed by,
the provisions of sections 4T.110 through 4T.123. The performance limi-
tations, information, and other data shall be given in aceordance with
seetion 4T.743.

{b) Unless otherwise specifically prescribed, the performance
shall correspond with ambient atmospheric conditions and still air.
Humidity shall be accounted for as specified in paragraph (¢) of this
section.

(c) The performance as affected by engine power and/or thrust
shall be based on a relative humidity of 80 percent at and below standard
temperatures and on 34 percent at and above standard temperatures plus
50° F. Between these two temperatures the relative humidity shall vary
linearly.
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(d) The performance shall correspond with the propulsive
thrust available under the particular ambient atmospheric conditions,
the particular flight condition, and the relative humidity specified in para-
graph (¢) of this section. The available propulsive thrust shall corres-
pond with engine power and/or thrust not exceeding the approved power
and/or thrust less the installational losses and less the power and/or
equivalent thrust absorbed by the accessories and services appropriate to
the particular ambient atmospheric conditions and the particular flight
condition.

4T.111 Airplane configuration, speed, power, and/or thrust;
general.

(a) The airplane configuration (setting of wing and cowl flaps,
air brakes, landing gear, propeller, etc.), denoted respectively as the take-
off, en route, approach, and landing configurations, shall be selected by
the applicant except as otherwise prescribed.

(b) It shall be acceptable fo make the airplane configurations
variable with weight, altitude, and temperature, to an extent found by the
Administrator to be compatible with operating procedures required in
accordance with paragraph (c¢) of thissection.

(¢) In determining the accelerate-stop distances, take-off flight
paths, take-off distances, and landing distances, changes in the airplane’s
configuration and speed, and in the power and/or thrust shall be in ac-
cordance with procedures established by the applicant for the operation
of the airplane in service, except as otherwise prescribed. In addition,
procedures shall be established for the execution of balked landings and
missed approaches associated with the conditions prescribed in sections
4T.119 and 4T.120(d), respectively. All procedures shall eomply with the
provisions of subparagraphs (1) through (3) of this paragraph.

(1) The Administrator shall find that the procedures can be
consistently executed in service by crews of average skill.

{2) The procedures shall not involve methods or the use of
devices which have ot been proven to be safe and reliable.

(3) Allowance shall be made for such time delays in the execu-
tion of the procedures as may be reasonably expected to occur during
service. '

4T.112 Stalling speeds.

{(a) The speed ¥V, shall denote the calibrated stalling speed, or
the minimum steady flight speed at which the airplane is controllable, in
knots, with :

{1) Zero thrust at the stalling speed, or engines idling and
throttles closed if it is shown that the resultant thrust has no appreciable
effect on the stalling speed;

(2) If applicable, propeller pitch controls in the position
necessary for compliance with subparagraph (1) of this paragraph; the
airplane in all other respeects (flaps; landing gear, etc.) in the particular
configuration corresponding gvith that in connection with which V. is
being used;

(3) The weight of the airplane equal to the weight in connec-
tion with which V, is being used to determine compliance with a particular
requirement;
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(4) The center of gravity in the most unfavorable position
within the allowable range,

(b) The stall speed defined in this section shall be the minimum
speed obtained in flight tests conducted in accordance with the pro-
cedure of subparagraphs (1) and (2) of this paragraph.

(1) With the airpiane trimmed for straight flight at a speed
of 1.4 V. and from a speed sufficiently above the stalling speed to insure
steady conditions, the elevator control shall be applied at a rate such
that the airplane speed reduction does not exceed one knot per second.

{2) During the test prescribed in subparagraph (1) of this
paragraph, the flight characteristics provisions of section 4b.160 of Part
4b of the Civil Air Regulations shall be complied with.

4T113 Take-off; general.

(a) The take-off data in sections 4T.114 through 4T.117 shall
be determined under the conditions of subparagraphs (1) and (2) of this
paragraph.

(1) At all weights, altitudes, and ambient temperatures
within the operational limits established by the applicant for the airplane.

{(2) In the configuration for take-off (see sec. 4T.111).

{b) Take-off data shall be based on a smooth, dry, hard-sur-
faced runway and shall be determined in such a manner that repreduc-
tion of the performance does not require exceptional skill or alertness on
the part of the pilot. In the case of seaplanes or float planes, the take-
off surface shall be smooth water, while for skiplane it shall be smooth
dry snow. In addition, the take-off data shall be corrected in accordance
with subparagraphs (1) and (2) of this paragraph for wind and for run-
way gradients within the operational limits established by the applicant
for the airplane.

{1) Not more than 50 percent of nominal wind components
along the take-off path opposite to the direction of take-off, and not less
than 150 percent of nomina! wind components aleng the take-off path in
the direction of take-off.

(2) Effective runway gradients.

4T.114 Take-off speeds.

{a) The critical-engine-failure speed V,, in terms of calibrated
air speed, shall be selected by the applicant, but shall not be less than
the minimum speed at which controllability by primary aerodynamic
controls alone is demonstrated during the take-off run to be adeguate
to permit proceeding safely with the take-off using average piloting skill,
when the critical engine is suddenly made inoperative.

{b) The take-off safety speed V., in terms of calibrated air
speed, shall be selected by the applicant so as to permit the gradient of
climb required in section 471,120 (a) and (b), but it shall not be less than:

(1) 1.2 V, for twe-engine propeller-driven airplanes and for
airplanes without propellers which have no provisions for obtaining a
significant reduction in the one-engine-inoperative power-on stalling
speed ; :
(2) 115 V, for propeller-driven airplanes having more than
two engines and for airplanes without propellers which have provisions
for obtaining a significant reduction in the one-engine-inoperatve power-on
stalling speed ;
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(3) 1.10 times the minimum control speed Vy, established in
accordance with section 4b.133 of Part 4b of the Civil Air Regulations;

{(4) The rotation speed V; plus the increment in speed at-
tained in compliance with section 4T.116(e).

{¢) The minimum rotation speed ¥, in terms of calibrated air
speed, shall be selected by the applicant, except that it shall not be less
than:

(1) Thespeed V,;

(2) A speed equal to 95 percent of the highest speed obtained
in compliance with subparagraph (1) or (2), whichever is applicable, and
with subparagraph (3) of paragraph (b) of this section;

(3) A speed which permits the attainment of the Speed V.
prior to reaching a height of 35 feet above the take-off surface as deter-
mined in accordance with section 4T.116(e);

(4) A speed equal to 110 percent of the minimum speed above
which the airplane, with all engines operating, can be made to lift off
the ground and to continue the take-off without displaying any hazardous
characteristics.

4T.115 Accelerate-stop distance.

(a) The accelerate-stop distance shall be the sum of the
fotlowing :

(1) The distance required to accelerate the airplane from
a standing start to the speed V;;

{(2) Assuming the critical engine to fail at the speed V,, the
distance required to bring the airplane to a full stop from the point cor-
responding with the speed V, .

(b) In addition to, or in lieu of, wheel brakes, the use of other
braking means shall be acceptable in determining the accelerate-stop dis-
tance, provided that such braking means shall have been proven to be
safe and reliable, that the manner of their employment is such that con-
sistent results can be expected in service, and that exceptional skill is
not required to control the airplane.

(c) The landing gear shall remain extended throughout the
accelerate-stop distance.

4T.116 Take-off path. The take-off path shall be considered to
extend from the standing start to a point in the take-off where a height
of 1,500 feet above the take-off surface is reached or to a point in the
take-off where the transition from the take-off to the en route configura-
tion is completed and a speed is reached at which compliance with sec-
tion 4T.120{c) is shown, whichever point is at a higher altitude. The
conditions of paragraphs (a) through (i) of this section shall apply in
defermining the take-off path.

(a) The take-off path shall be based upon procedures prescribed
in accordance with section 4T.111(c).

(b) The airplane shall be accelerated on the ground to the speed
V, at which point the critical engine shall be made inoperative and shall
remain inoperative during the remainder of the take-off. Subsequent
to attaining speed V,, the airplane shall be accelerated to speed V, dur-
ing which time it shall be permissible to initiate raising the nose gear off
the ground at a speed not less than the rotation speed Vp,
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(c) Landing gear retraction shall not be initiated until the air-
plane becomes airborne.

(d) The slope of the airborne portion of the take-off path shall
he positive at all points.

(e} The airplane shall attain the speed V. prior to reaching a
height of 35 feet above the take-off surface and shall continue at a speed
as close as practical to, but not less than, ¥V, until a height of 400 feet
above the take-off surface is reached.

(f) Except for gear retraction and propeller feathering, the
airplane configuration shall not be changed before reaching a height of
400 feet ahove the take-off surface.

(g) At all points along the take-off path starting at the point
where the airplane first reaches a height of 400 feet above the take-off sur-
face, the available gradient of climb shall not be less than 1.2 percent for
two-engine airplanes and 1.7 percent for four-engine airplanes.

(h) The take-off path shall be determined either by a continu-
ous demonstrated take-off, or alternatively, by synthesizing from segments
the complete take-off path.

(i) If the take-off path is determined by the segmental method,
the provisions of subparagraphs (1) through (4) of this paragraph shall
be specifically applicable.

(1) The segments of a segmental take-off path shall be clearly
defined and shall be related to the distinet changes in the configuration
of the airplane, in power and/or thrust, and in speed.

(2) The weight of the airplane, the configuration, and the
power and/or thrust shall be constant throughout each segment and shall
correspond with the most critical condition prevailing in the particular
segment.

(3) The segmental flight path shall be based on the airplane’s
performance without ground effect.

(1) Segmental take-off path data shall be checked by con-
tinuous demonstrated take-offs to insure that the segmental path is con-
servative relative to the continwous path,

4T 117 Take-off distance and take-off run.

(a) Take-off distance. The take-off distance shall be the
greater of the distances established in accordance with subparagraphs (1)
and (2) of this paragraph.

(1) The horizontal distance along the take-off path from the
start of the take-off to the point where the airplane attains a height of 35
feet above the take-off surface, as determined in accordance with section
4T.116.

(2) A distance equal to 115 percent of the horizontal distance
along the take-off path, with all engines operating, from the start of the
take-off to the point where the airplane attains a height of 35 feet above the
take-off surface, as determined by a procedure consistent with that estab-
lished in accordance with section 4T.116.

(b) Take-off run. 1If the take-off distance is intended to include
a clearway (see item 5 of this regulation), the take-off run shall be deter-
mined and shall be the greater of the distances established in accordance
with subparagraphs (1) and (2) of this paragraph.
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(1) The horizontal distance along the take-off path from the
start of the take-off to a point equidistant between the point where the air-
plane first becomes airborne and the point where it attains a height of 35
feet above the take-off surface, as determined in accordance with section
4T.116,

{(2) A distance equal to 115 percent of the horizontal distance
along the take-off path, with all engines operating, from the start of the
take-off to a point equidistant between the point where the airplane
first becomes airborne and the point where it attains a height of 35 feet
above the take-off surface, as determined by a procedure consistent with
that established in accordance with section 4T.116.

4T.117a  Take-off flight path.

(a) The take-off flight path shall be considered to bhegin at a
height of 35 feet above the take-off surface at the end of the take-off dis-
tance as determined in accordance with section 4T.117{a).

(b) The net take-off flight path data shall be determined in such
a manner that they represent the airplane’s actual take-off flight paths,
determined in accordance with paragraph (a) of this section, diminished
by a gradient of climb equal to 1.0 percent.

4T.118 Climb; general. Compliance shall be shown with the
climb requirements of sections 4T.119 and 4T.120 at all weights, altitudes,
and ambient femperatures, within the operational limits established by
the applicant for the airplane. The airplane’s center of gravity shall be
in the most unfaverable position corresponding with the applicable con-
figuration.

4T.11% All-engine-operating landing climb. In the landing con-
figuration the steady gradient of climb shall not be less than 3.2 percent,
with :

{a) All engines operating at the power and/or thrust which is
available 8 seconds after initiation of movement of the power and/or
thrust controls from the minimum flight idle to the take-off position;

(b) A climb speed not in excessof 1.3V, .

4T.120 One-engine-inoperative climb.

{(a) Take-off; landing gear extended. In the take-off configu-
ration existing at the point of the flight path where the airplane first be-
comes airborne, in accordance with section 4T.116 but without ground
effect, the steady gradient of climb shall be positive for two-engine air-
planes and shall not bhe less than 0.5 percent for four-engine airplanes,
with:

{1) The critical engine inoperative, the remaining engine(s)
operating at the available take-off power and/or thrust existing in ac-
cordance with section 4T,116 at the time retraction of the airplane’s landing
gear is initiated, unless subsequently a more critical power operating con-
dition exists along the flight path prior to the point where the landing gear
is fully retracted ;

{2) The weight equal to the airplane’s weight existing in ac-
cordance with section 4T.116 at the time retraction of the airplane’s landing
gear isinitiated ;
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(3) The speed equal to the speed V,.

(b) Take-off; landing gear retracted. In the take-off con-
figuration existing at the point of the flight path where the airplane’s
landing gear is fully retracted, in accordance with section 4T.116 but
without ground effect, the steady gradient of climb shall not be less than
2.5 percent for two-engine airplanes and not less than 3.0 percent for
four-engine airplanes, with:

(1) The critical engine inoperative, the remaining engine(s)
operating at the available take-off power and/or thrust existing in accord-
ance with section 4T.116 at the time the landing gear is fully retracted,
unless subsequently a more critical power operating condition exists
along the flight path prior to the point where a height of 400 feet above
the take-off surfaceisreached:;

(2) The weight equal to the airplane’s weight existing in
accordance with section 4T.116 at the time the airplane’s landing gear is
fully retracted;

(3) The speed equal to the speed V,.

(¢} Final take-off. In the en route configuration, the steady
gradient of climb shall not be less than 1.2 percent for two-engine air-
planes and not less than 1.7 percent for four-engine airplanes, at the end
of the take-off path as determined by section 4T.116, with :

(1) The critical engine inoperative, the remaining engine(s)
operating at the available maximum continuous power and/or thrust;

(2) The weight equal to the airplane’s weight existing in ac-
cordance with section 4T.116 at the end of the take-off path;

(3) The speed equal to not less than 1.25 ¥, ,

{d) Approach. Inthe approach configuration such that the cor-

responding ¥. for this configuration does not exceed 110 percent of the
V. corresponding with the related landing configuration, the steady gradi-
ent of climb shall not be less than 2.2 percent for two-engine airplanes and
not less than 2.7 percent for four-engine airplanes with:

(1) The critical engine inoperative, the remaining engine(s)
operating at the available take-off power and/or thrust;

(2) The weight equal to the maximum landing weight ;

(3} A climb speed established by the applicant in connection
with normal landing procedures, except that it shall not exceed 15 ¥,
(seesec.4T.111(¢)).

4T.121 Enr route flight paths. With the airplane in the en route
configuration, the flight paths prescribed in paragraphs (a) and (b) of
this section shall be determined at all weights, altitudes, and ambient
temperatures within the limits established by the applicant for the
airplane.

(a) One engine inoperative. The one-engine-inoperative net
flight path data shall be determined in such a manner that they represent
the airplane’s actual climb performance diminished by a gradient of ¢limb
equal to 1.1 percent for two-engine airplanes and 1.6 percent for four-
engine airplanes. Itshall be acceptable to inelude in these data the varia-
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tion of the airplane’s weight along the flight path to take inte account the
progressive consumption of fuel and oil by the operating engine(s).

(b) Tiwo engines inoperative. For airplanes with four engines,
the two-engine-inoperative net flight path data shall bhe determined in such
a manner that they represent the airplane’s actual climb performance
diminished by a gradient of climb equal to 0.5 percent. It shall be accept-
able {o include in these data the variation of the airplane’s weight along
the flight path to take into account the progressive consumption of fuel
and oil by the operating engines.

{¢) Conditions. In determining the flight paths prescribed in
paragraphs (a) and (b) of this section, the conditions of subparagraphs
(1) through (4) of this paragraph shall apply.

(1) The airplane’s center of gravity shall be in the most
unfavorable position.

(2) The critical engine(s) shall be inoperative, the remaining
engine(s) operating at the available maximum continuous power and/or
thrusi.

(3) Means for controlling the engine cooling air supply shall
be in the position which provides adequate cooling in the hot-day condition.
(4) The speed shall be selected by the applicant.

4T.122 Landing distance. The landing distance shall be the
horizontal distance required {o land and to come to 2 complete stop (to a
speed of approximately 3 knots in the case of seaplanes or float planes)
from a point at a height of 50 feet above the landing surface. Landing
distances shall be determined for standard temperatures at all weights,
altitudes, and winds within the operational limits established by the
applicant for the airplane. The conditions of paragraphs (a) through (g)
of thissection shall apply. '

(a) The airplane shall be in the landing configuration. During
the landing, changes in the airplane’s configuration, in power and/or
thrust, and in speed shall be in accordance with procedures established by
the applicant for the operation of the airplane in service. The procedures
shall comply with the provisions of section 4T, 111{c¢).

{b) The landing shall be preceded by a steady gliding approach
down to the 50-foot height with a calibrated air speed of not less than
13 V,.

{¢) The landing distance shall be based on a smooth, dry, hard-
surfaced runway, and shall be determined in such a manner that reproduc-
tion does not require exceptional skill or alertness on the part of the
pilot. In the case of seaplanes or float planes, the landing surface shall
be smoeth water, while for skiplanes it shall be smooth dry snow. During
landing, the airplane shall not exhibit excessive vertical acceleration, a
tendency to hounce, nose over, ground loop, porpoise, or water loop.

{d) The landing distance shall be corrected for not more than
50 percent of nominal wind components along the landing path opposite
to the direction of landing and not less than 150 percent of nominal wind
components along the landing path in the direction of landing.

(e) During landing, the operating pressures on the wheel brak-

CAM 42



CAM 42

APPENDIX A

ing system shall not be in excess of those approved by the manufacturer
of the brakes, and the wheel brakes shall not be used in such a manner as
to produce excessive wear of brakes and tires.

(f) In addition to, or in lieu of, wheel brakes, the use of other
braking means shall be acceptable in determining the landing distance,
provided such braking means shall have been proven to be safe and re-
liable, that the manner of their employment is such that consistent results
can be expected in service, and that exceptional skill is not required to
control the airplane. 7

(g) If the characteristics of a device (e.z., the propellers) de-
pendent upon the operation of any of the engines noticeably increase the
landing distance when the landing is made with the engine inoperative,
the landing distance shall be determined with the critical engine inopera-
tive unless the Administrator finds that the use of compensating means
will result in a landing distance not greater than that attained with all
engines operating,

4T.123 Limitations and information.

(a) Limitations. The performance limitations on the opera-
tion of the airplane shall be established in accordanece with subparagraphs
(1) through (4) of this paragraph. (Seealsosec.4T.743.)

(1) Take-off weights. The maximum take-off weights shall be
established at which compliance is shown with the generally applicable
provisions of this regulation and with the take-off climb provisions pre-
scribed in seetion 4T.120 (a), (b), and (c¢) for altitudes and ambient tem-
peratures within the operational limits of the airplane (see subparagraph
(4) of this paragraph).

(2) Landing weights. The maximum landing weights shall
be established at which compliance is shown with the generally applicable
provisions of this regulation and with the landing and take-off climb pro-
visions prescribed in sections 4T.119 and 4T.120 for altitudes and ambient
temperatures within the operational limits of the airplane {see subpara-
graph (4) of thisparagraph).

(3) Accelerate-stop distance, take-off distance, and take-off
run. The minimum distances required for take-off shall he established at
which compliance is shown with the generally applicable provisions of this
regulation and with sections 4T.115 and 4T.117(a), and with 4T.117(b) if
the take-off distance is intended to include a clearway, for weights, alti-
tudes, temperatures, wind components, and runway gradients, within the
operational limits of the airplane (see subparagraph (4) of this para-
graph),

(4) Operational limits., The operational limits of the airplane
shall be established by the applicant for all variable factors required in
showing compliance with this regulation (weight, altitude, temperature,

etc.). (See secs, 4T.113 (a)(1) and (b), 4T.118, 4T.121, and 4T.122.)

{b) Information. The performance information on the opera-
tion of the airplane shall be scheduled in compliance with the generally ap-
plicable provisions of this regulation and with sections 4T.117a(h), 4T.121,
and 4T.122 for weights, altitudes, temperatures, wind components, and
runway gradients, as these may be applicable, within the operational limits
of the airplane (see subparagraph (a)(4) of this section). In addition, the
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performance information specified in subparagraphs (1) through (3) of
this paragraph shall be determined by extrapolation and scheduled for the
ranges of weights between the maximum landing and maximum take-off
weights established in accordance with subparagraphs (a)(1) and (a)(2)
of this section. (Seealso see.4T.743.)

(1) Climbin the landing configuration (see sec.4T.119) ;

(2) Climb in the approach configuration (see sec. 4T.120(d));

(3) Landing distance {(see sec. 4T,122).

ATRPLANE FLIGHT MANUAL

4T.743 Performance limitations, information, and other data.

(a) Limitations. The airplane’s performance limitations shall
be given in accordance with section 4T.123{a}).

(b) Information. The performance information prescribed in
seetion 4T.123(b) for the application of the operating rules of this regu-
lation shall be given together with descriptions of the conditions, air
speeds, etc., under which the data were determined.

(¢) Procedures. Procedures established in accordance with
section 4T.111(¢) shall be given to the extent such procedures are related
to the limitations and information set forth in accordance with para-
graphs (a) and (b) of this section. Such procedures, in the form of
gunidance maiterial, shall be included with the relevant limitations or in-
formation, as applicable.

(d) Miscellaneous. An explanationshall be given of significant
or unusual flight or ground handling characteristics of the airplane.

3. In lieu of sections 40.70 through 40.78, 41.27 through 41.36(d), and
42,70 through 42.83, of Parts 40, 41, and 42 of the Civil Air Regulations,
respectively, the following shall be applicable:

OPERATING RULES

40T.80 Transport category airplane operating limitations.

(a) In operating any passenger-carrying transport category air-
plane certificated in accordance with the performance requirements of
this regulation, the provisions of sections 40T.80 through 40T.84 shall
be complied with, unless deviations therefrom are specifically authorized
by the Administrator on the ground that the special circumstances of a
particular case make a literal observance of the requirements unneces-
sary for safety. -

(b) The performance data in the Airplane Flight Manual shall
be applied in determining compliance with the provisions of sections 40T .81
through 40T.84, Where conditions differ from those for which specific
tests were made, compliance shall be determined by approved interpola-
tion or computation of the effects of changes in the specific variables
if such interpolations or computations give results substantially equalling
in aceuracy the results of a direct test.

40T.81 Airplane’s certificate limitations.

(2) No airplane shall be taken off at a weight which exceeds
the take-off weight specified in the Airplane Flight Manual for the ele-
vation of the airport and for the ambient temperature existing at the
time of the take-off. (See secs. 4T.123(a){1) and 4T.743(a).)
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(b) No airplane shall be taken off at a weight such that, al-
lowing for normal consumption of fuel and oil in flight to the airport
of destination and to the alternate airports, the weight on arrival will
exceed the landing weight specified in the Airplane Flight Manual for
the elevation of each of the airports involved and for the ambient tem-
peratures anticipated at the time of landing. (See secs. 4T.123(a)(2)
and 4T.743(a).

(¢) No airplane shall be taken off at a weight which exceeds
the weight shown in the Airplane Flight Manual to correspond with the
minimum distances required for take-off. These distanctes shall corre-
spond with the elevation of the airport, the runway to be used, the effec-
tive runway gradient, and the ambient teraperature and wind component
existing at the time of take-off. (See secs, 4T.123(a)(3) and 4T.743(a).) If
the take-off distance includes a clearway as defined in Item 5 of this
regulation, the take-off distance shall not include a clearway distance
greater than one-half of the take-off run.

{(d) No airplane shall be operated outside the operational limits
specified in the Ajrplane Flight Manual. (See sees. 4T.123(a){(4) and
42.743(a).)

40T.82 Take-off obstacle clearance limitations., No airplane shall
be taken off at a weight in excess of that shown in the Airplane Flight
Manual to correspond with a net take-off flight path which clears all
obstacles either by at least a height of 35 feet vertically or by at least
200 feet horizontally within the airport boundaries and by at least 300
feet horizontally after passing beyond the boundaries. Tn determining the
allowable deviation of the flight path in order to avoid obstacles by at
least the distances prescribed, it shall be assumed that the airplane is
not banked before reaching a height of 50 feet as shown by the take-off
path data in the Airplane Flight Manual, and that a maximum bank there-
after does not exceed 15 degrees. The take-off path considered shall be
for the elevation of the airport, the effective runway gradient, and for
the ambient temperature and wind component existing at the time of take-
off. (See secs. 4T.123(b) and 4T.743(b).)

40T.83 En route limitations.

{(a) One engine inoperative. No airplane shall be taken off at
a weight in excess of that which, according to the one-engine-inoperative
en route net flight path data shown in the Airplane Flight Manual, will
permit compliance with either subparagraph (1) or subparagraph (2) of
this paragraph at all points along the route. The net flight path used
shall be for the ambient temperatures anticipated along the route. (See
secs, 4T.123(b) and 41.743(b).)

(1) The slope of the net flight path shall be positive at an
altitude of at least 1,000 feet abave all terrain and obstructions along
the route within 5 miles on either side of the intended track.

(2) The net flight path shall be such as to permit the air-
plane to continue flight from the cruising altitude to an alternate airport
where a landing can be made in accordance with the provisions of section
40T.84(b), the net flight path clearing vertically by at least 2,000 feet
all terrain and obstructions along the route within 5 miles on either
side of the intended track. The provisions of subdivisions (i) through
(vii) of this subparagraph shall apply.
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(i) The engine shall be assumed to fail at the most critical
point along the route.

(ii) The airplane shall be assumed to pass over the criti-
cal obstruction following engine failure at a point no closer to the eriti-
cal obstruction than the nearest approved radio navigational fix, except
that the Administrator may authorize a procedure established on a dif-
ferent basis where adequate operational safeguards are found to exist.

(iii) The net flight path shall have a positive slope at 1,500
feet above the airport used as the alternate.

(iv) An approved method shall be used to account for winds
which would otherwise adversely affect the flight path.

{v) Fuel jettisoning shall be permitted if the Administrator
finds that the operator has an adeguate training program, proper in-
structions are given to the flight crew, and all other precautions are taken
to insure a safe procedure.

{(vi) The alternate airport shall be specified in the dispatch
release and shall meet the prescribed weather minima.

(vii) The consumption of fuel and oil after the engine be-
comes inoperative shall be that which is accounted for in the net flight
path data shown in the Airplane Flight Manual.

(b) Two engines inoperative. No airplane shall be flown along
an intended route except in compliance with either subparagraph (1) or
subparagraph (2) of this paragraph.

(1} No place along the intended track shall be more than
90 minutes away from an airport at which a landing can be made in
accordance with the provisions of section 40T.84(b), assuming all engines
to be operating at cruising power.

(2) No airplane shall be iaken off at a weight in excess of
that which, according to the two-engine-inoperative en route net flight
path data shown in the Airplane Flight Manual, will permit the airplane
to continue flight from the point where two engines are assumed to fail
simultaneously to an airport where a landing can be made in accordance
with the provisions of section 40T.84(b), the net flight path having a
positive slope at an altitude of at least 1,000 feet above all terrain and
obstructions along the route within 5 miles on either side of the intended
track or at an altitude of 2,000 feet, whichever is higher. The net flight
path considered shall be for the ambient temperatures anticipated along
the route. The provisions of subdivisions (i) through (iii) of this sub-
paragraph shall apply. (See secs, 4T.123(b) and 4T.743(b).)

(i) The two engines shall be assumed to fail at the most
critical point along the route.

{ii) The airplane’s weight at the point where the two engines
are assumed to fail shall be considered to be not less than that which would
include sufficient fuel to proceed to the airport and to arrive there at an
altitude of at least 1,500 feet directly over the landing area and thereafter
to fly for 15 minutes at cruise power and/or thrust.

(iii} The consumption of fuel and oil after the engines be-
come inoperative shall be that which is accounted for in the net flight path
data shownin the Airplane Flight Manual.

40T.84 Landing limitations.

CAM 42



CAM 42

APTENDIX A

(a) Airport of destination. No airplane shall be taken off at a
weight in excess of that which, in accordance with the landing distances
shown in the Airplane Flight Manual for the elevation of the airport of
intended destination and for the wind conditiens anticipated there at the
time of landing, would permit the airplane to be brought to rest at the air-
port of intended destination within 60 percent of the effective length of the
runway from a point 50 feet directly above the intersection of the obstruc-
tion clearance plane and the runway. The weight of the airplane shall be
assumed to be reduced by the weight of the fuel and oil expected to be con-
sumed in flight to the airport of intended destination. Compliance shall
be shown wiih the conditions of subparagraphs (1) and (2) of this para-
graph. (Seesecs. 4T.123(b) and 41.743(b).)

(1) Itshall be assumed that the airplane is landed on the most
favorable runway and direction in still air.

(2} Iishall be assumed that the airplane is landed on the most
suitable runway considering the probable wind velocity and direction and
taking due account of the ground handling characteristics of the airplane
and of other conditions (i.e., landing aids, terrain, etc.). If full compliance
with the provisions of this subparagraph is not shown, the airplane may be
taken off if an alternate airport is designated which permits compliance
with paragraph (b) of this section.

{b) Allernate airport. No airport shall be designated as an al-
ternate airport in a dispatch release unless the airplane at the weight
anticipaied at the time of arrival at such airport can comply with the
provisions of paragraph (a) of this section, provided that the airplane
can be brought to rest within 70 percent of the effective length of the
runway,

4. In lieu of section 43.11 of Part 43 of the Civil Air Regulations, the
following shall be applicable:
43T11 Transport category airplune weight limitations. The per-
formance data in the Airplane Flight Manual shall be applied in determin-
ing compliance with the following provisions:

(a) No airplane shall be taken off at a weight which exceeds the
take-off weight specified in the Airplane Flight Manual for the elevation
of the airport and for the ambient temperature existing at the time of the
take-off. (Seesecs.4T.123(a)(1) and 4T.743(a).) '

(h) No airplane shall be taken off at a weight such that, allow-
ing for normal consumption of fuel and oil in flight to the airport of des-
tination and to the alternate airports, the weight on arrival will exceed the
landing weight specified in the Airplane Flight Manual for the elevation
of each of the airports involved and for the ambient temperatures antici-
pated at the time of landing. (See secs. 4T.123(a)(2) and 4T.743(a).)

(¢) No airplane shall be taken off at a weight which exceeds the
weight shown in the Airplane ¥light Manual 1o correspond with the mini-
mum distances required for take-off. These distances shall correspond
with the elevation of the airport, the runway to be used, the effective run-
way gradient, and the ambient temperature and wind component existing
at the time of take-off. (See secs. 4T.123(a){(3) and 4T.743(a).) If the
take-off distance includes a clearway as defined in Item 5 of this regu-
lation, the take-off distance shall not include a clearway distance greater
than one-half of the take-off run.
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(d) No airplane shall be operated outside the operational limits
specified in the Airplane Flight Manual. {(See secs. 4T.123{(a)(4) and
4T.743(a).)

5. The following definitions shall apply:

Clearway. A clearway is an area beyond the airport runway not less
than 300 feet on either side of the extended center line of the runway, at
an elevation no higher than the elevation at the end of the runway, clear of
all fixed obstacles, and under the control of the airport authorities.
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SPECIAL CIVIL AIR REGULATION NO. SR-422B

Effective: July 9, 1959
Issued: July 9, 1959

Turbine-Powered Transport Category Airplane of Current Design

Special Civil Air Regulation No, SR-422, effective August 27, 1957,
prescribes requirements applicable to the type certification and operation
of turbine-powered transport category airplanes for which a type cer-
tificate is issued after August 27, 1957, Special Civil Air Regulation No.
SR-422A, effective July 2, 1958, included substantive changes to SR-422
and was made applicable to all turbine-powered transport category air-
planes for which a type certificate is issued after September 30, 1958.

This Special Civil Air Regulation makes further changes to the air-
worthiness rules for turbine-powered transport category airplanes to be
applicable to all such airplanes for which a type certificate is issued after
August 29, 1959. These changes were proposed in Draft Release No. 58-
1C (24 F.R. 128) by the Civil Aeronautics Board in connection with the
1958 Annual Airworthiness Review. The amendments herein have been
adopted after careful consideration of all the discussion and comment
received thereon.

Substantive and minor changes have been made to the provisions of
SR-122A. For ease in identification they are listed as follows:

{(a) Substantive changes: introductory paragraphs; 4T.114 (b),
(c), (d), (e), and (f); 4T.115(d); 4T.117a(b); 4T.12¢ {a)(3), (b), and
{d); 40T.81(c) ; 43T.11(¢) ; and item 5 (a) and (b).

(b) Minor changes; item 2; 4T.112 (title), (b) (1), (¢}, {d), and
(e); 4T.113(b); 4T.116(i)(4); AT.117(b) (1) and (2); 4T.120{a); 4T.121;
4T.122(d) ; 4T.123(a) ; 40T.82; and 40T.83.

Pertinent background information to this regulation is contained in
the preambles to SR-422 and SR-422A. Following is a discussion of im-
portant issues relevant to the changed provisions contained herein.

One of the most important changes being introduced concerns the
rotation speed V; of the airplane during takeoff (4T.114). Experience
gained in the certification of airplanes under the provisions of SR—122
and SR-422A indicates that relating ¥, to the stall speed is not essential
and might unduly penalize airplanes with superior flying qualities, It
has been found that the primary limitations on ¥ should be in terms of a
margin between the actual lift-off speeds V5, and the minimum unstick
speed Vy; at which the airplane can proceed safely with the takeoff. The
provigions contained herein require that V; speeds be established to be
applicable to takeoffs with one engine inoperative as well as with all
engines operating. The Vi, speeds can be established from free air data
provided that the data are verified by ground takeoff tests. Certain safe-
guards are included in conjunction with the establishment of V speeds
to ensure that takeoffs in service can be made with consistent safety.
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A change is being introduced to the provision in 4T.117a(b) concerning
the manner in which the net takeoff flight path is obtained. In accordance
with this provision as contained in SR-422A, the net takeoff flight path
would have a negative slope throughout the acceleration segment. Since
this segment usunally represents level flight easily controlled by reference
to the normal flight instruments, a significant reduction in the flight path’s
gradient would not be expected. For these reasons, the provision is being
changed to permit an equivalent reduection in aceeleration in lieu of a
reduction in gradient.

Section 4T.117a(b) is being amended additionally by changing the
value of gradient margin in the net flight path for two-engine airplanes
from 1.0 percent to 0.8 percent. The value for four-engine airplanes re-
mains 1.0 percent. Differentiation in gradient values in the net flight
path between two and four-engine airplanes is consistent with the differen-
tiation in the climb gradients for the takeoff, enroute, and approach stages
of flight. Statistical analysis substantiates the specific reduction of the
net flight path gradient to a value of 0.8 percent. Correlatively, a re-
evaluation of the climb gradients for twin-engine airplanes in the second
segment takeoff and in the approach climb indicates that the respective
values should be 2.4 percent and 2.1 percent and these changes are being
made in4T.120 (b) and (d).

A change is introduced in the conditions prescribed for meeting the
climb gradient in the first segment takeoff climb (4T.120(a)), by changing
the speed V. to the speed Vi ,». The intent of this requirement is to use the
speed at which the airplane lifts off the ground. In SR-422 this speed was
considered to be V,; however, in SR—422A and in this regulation the speed
V. is a higher speed which is reached at the end of the takeoff distance and
no longer reflects the conditions pertinent to the first segment climb. In
making this change consistent with relevant changes in SR-422A and in
this regulation, ne consideration has been given to the appropriateness of
the minimum climb gradient values prescribed for the first segment climb.
These are subject to alteration if results of further studies so indicate.

There is being introduced in this regulation the concept of “stopways,”
the definition of which is contained in item 5(b). Stopways have been used
outside the United States in meeting the accelerate-stop distances in case
of aborted takeoffs. They are considered to result in more practical op-
erations. In order to ensure that they can be used without detrimental
effects on safety, a provision is being included in 4T.115(d) requiring taking
into account the surface characteristics of the stopways to be used in
scheduling the accelerate-stop distances in the Airplane Flight Manual.

In conjunction with the introduction of stopways, there are changes
being made in the definition of a “clearway” (item 5(a)). One of the
changes is to specify that a clearway begins at the end of the runway
whether or not a stopway is being used. Of the other changes, the most
significant one expresses the clearway in terms of a clearway plane and
permits this plane to have an upward slope of 1.25 percent. In effect, this
change will allow, in some cases, use of clearways which would not be al-
lowed under the definition in SR-422A because of relatively small obstacles
or slightly sloping terrain. (See also 40T.81{(c¢) and 43T.11(¢).).

There are also included in this regulation a number of minor, editorial,
or clarifying changes.
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Draft Release No. 58-1C included a proposal for expanding lateral ob-
stacle clearances in the takeoff flight path. Studies indicate that some ex-
panding lateral clearances are necessary for safety in operations with all
turbine-powered airplanes. It appears, therefore, that an appropriate
rule should be made applicable not only to airplanes certificated in accord-
ance with this regulation, but also to those certificated in accordance with
SR—-422 and SR-422A. Accordingly, no change is being made in this regu-
Iation to the [ateral obstacle clearance provisions, instead, a Notice of
Proposed Rule Making is now being prepared to amend SR-422, SR—422A
and this regulation, to require expanding lateral obstacle clearances for
all airplanes certificated thereunder.

This Special Civil Air Regulation is not intended to compromise the
authority of the Administrator under section 4b.10 to impose such special
conditions as are found necessary in any particular case to avoid unsafe
design features and otherwise to ensure equivalent safety.

Interested persons have been afforded an opportunity to participate in
the making of this regulation (24 F.R. 128), and due consideration has been
given to all relevant matter presented.

This regulation does not require compliance until after August 29,
1959; however, since applicants for a type certificate for turbine-powered
transport category airplanes may elect to show compliance with this regu-
lation before that date, it is being made effective immediately.

In consideration of the foregoing, the following Special Civil Air Reg-
ulation is hereby promulgated to become effective immediately :

Contrary provisions of the Civil Air Regulations notwithstanding, all
turbine-powered transport category airplanes for which a type certificate
is issued after August 29, 1959, shall comply with the following require-
ments. Applicants for a type certificate for a turbine-powered transport
category airplane may elect and are authorized to meet the requirements
of this Special Civil Air Regulation prior to Angust 29, 1959, in which case
however, all of the following provisions must be complied with.

1. The provisions of Part 4b of the Civil Air Regulations, effective
on the date of application for type certificate; and such of the provisions
of all subsequent amendments to Part 4b, in effect prior to August 27,
1957, as the Administator finds necessary te ensure that the level of safety
of turbine-powered airplanes is equivalent to that generally intended by
Part 4b.

2. In lieu of sections 4b. 110 through 4b.125, 4b.183, and 4b.743 of Part
4b of the Civil Air Regulations, the following shall be applicable:

PERFORMANCE
4T.110 General.

(a) The performance of the airplane shall be determined and
scheduled in accordance with, and shall meet the minima prescribed by, the
provision of sections 4T.110 through 4T.123. The performance limitations,
information, and other data shall be given in accordance with section
4T.743.

(b) Unless otherwise specifically prescribed, the performance
shall correspond with ambient atmospheric conditions and still air,
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Humidity shall be accounied for as specified in paragraph {(c¢) of this
section,

{c) The performance as affected by engine power and /or thrust
shall be based on a relative humidity of 80 percent at and below standard
temperatures and on 34 percent at and above standard temperatures plus
50° F. Between these two temperatures the relative humidity shall vary
linearly.

(d) The performance shall correspond with the propulsive
thrust available under the particular ambient atmospheric conditions,
the particular flight condition, and the relative humidity specified in para-
graph (c¢) of this section. The available propulsive thrust shall cor-
respond with engine power and/or thrust not exceeding the approved
power and/or thrust less the installational losses and less the power
and/or equivalent thrust abserbed by the accessories and services appro-
priate to the particular ambient atmospheric conditions and the particular
flight condition.

4T.111  Airplane configuration, 3peed, power, and/or thrusi;
general,

(a) The airplane configuration (setting of wing and cowl flaps,
air brakes, landing gear, propeller, etc.), denoted respectively as the take-
off, en route, approach, and landing configurations, shall be selected by
the applicant except as otherwise preseribed.

(b) It shall be acceptable to make the airplane configurations
variable with weight, altitude, and temperature, to an extent found by the
Administrator to be compatible with eperating procedures required in
accordance with paragraph (c) of this section.

{(¢) In determining the accelerate-stop distances, takeoff flight
paths, takeoff distances, and landing distances, changes in the airplane’s
confizuration and speed, and in the power and thrust shall be in accord-
ance with procedures established by the applicant for the operation of
the airplane in service, except as otherwise prescribed. In addition, pro-
cedures shall be established for the execution of balked landings and
missed approaches associated with the conditions prescribed in sections
4T.119 and 4T.120(d), respectively. All procedures shall comply with the
provisions of subparagraphs (1) through (3) of this paragraph.

(1) The Administrator shall find that the procedures ean be
consistently executed in service by crews of average skill.

(2} The procedures shall not involve methods or the use of
devices which have not been proven to be safe and reliable.

(3) Allowance shall be made for such time delays in the
execution of the procedures as may be reasonably expected to occur during
service.

4T.112 Stalling and minimum control speeds.

(a) The speed V, shall denote the calibrated stilling speed, or
the minimum steady flight speed at which the airplane is controllable, in
knots, with :

(1) Zero thrust at the stalling speed, or engines idling and
throttles closed if it is shown that the resultant thrust has no appreciable
effect on the stalling speed ;

(2) If applicable, propeller pitch conirols in the position
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necessary for compliance with subparagraph (1) of this paragraph; the
airplane in all other respects (flaps, landing gear, ete.) in the particu-
lar configuration corresponding with that in connection with which ¥,
is being used;

(3) The weight of the airplane equal to the weight in connec-
tion with which F, is being used to determine compliance with a particular
requirement;

(4) The center of gravity in the most unfavorable position
within the the allowable range.

(b} The stall speed defined in this section shall be the mini-
mum speed obtained in flight tests conducted in accordance with the
procedure of subparagraphs (1) and (2) of this paragraph.

(1) With the airplane trimmed for straight flight at a speed
chosen by the applicant, but not less than 1.2 ¥V, nor greater than 14
V. and from a speed sufficiently above the stalling speed to ensure
steady conditions, the elevator control shall be applied at a rate such
that the airplane speed reduction does not exceed 1 knot per second.

(2) During the test prescribed in subparagraph (1) of this
paragraph, the flight characteristics provisions of section 4b.160 of Part
4b of the Civil Air Regulations shall be complied with.

(¢) The minimum control speed ¥y, in terms of calibrated
air speeed, shall be determined under -the conditions specified in this para-
graph so that, when the critical engine is suddenly made inoperative at
that speed, it is possible to recover control of the airplane with the engine
still inoperative and to maintain it in straight flight at that speed, either
with zero yaw or, at the option of the applicant, with an angle of bank not
in excess of 5 degrees. V¢ shall not exceed 1.2 V. with:

(1) Engines operating at the maximum available takeoff
thrust and/or power:

(2) Maximum sea level takeoff weight or such lesser weight as
might be necessary to demonstrate V. )

(3) The airplane in the most critical takeoff configuration
existing along the flight path after the airplane becomes airborne, except
that the landing gear is retracted;

(4) The airplane trimmed for takeoff;

(5) The airplane airborne and the ground effect negligible;

(6) The center of gravity in the most unfavorable position;

(d) In demonstrating the minimum speed specified in paragraph
(¢) of this section, the rudder force required to maintain control shalf not
exceed 180 pounds and it shall not be necessary to reduce the power and/or
thrust of the operative engine(s).

(e) During recovery from the maneuver specified in paragraph
{c) of this section, the airplane shall not assume any dangerous attifude,
nor shall it require exceptional skill, strength, or alertness on the part of
the pilot to prevent a change of heading in excess of 20 degrees before re-
covery is complete.

4T.113 Takeoff; general.

(a) The takeoff data in sections 4T.114 through 4AT.117 shall be
determined under the conditions of subparagraphs (1) and (2) of this
paragraph.
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(1) At all weights, altitudes, and ambient temperatures,
within the operational limits established by the applicant for the airplane.

(2) In the configuration for takeoff (see sec, 4T.111).

{b) Takeoff data shall be based on a smooth, dry, hard-surfaced
runway and shall be determined in such a manner that reproduction of
the performance does not require exceptional skill or alertness on the part
of the pilof. In the case of seaplanes or float planes, the takeofl surface
shall be smooth water, while for skiplane it shall be smooth, dry snow. In
addition, the takeoff data shall include operational correction factors in
accordance with subparagraphs (1) and (2) of this paragraph for wind and
for runway gradients, within the operational limits established by the
applicant for the airplane.

(1) Not more than 50 percent of nominal wind components
along the takeoff path opposite to the direction of takeoff, and not less than
150 percent of nominal wind components along the takeoff path in the
direction of takeoff.

(2) Effective runway gradients.

4T.114 Takeoff speeds.

(a) The critical-engine-failure speed V, in terms of calibrated
air speed, shali be selected by the applicant, but shall not be less than the
minimum speed af which controllability by primary aerodynamic conirols
alone is demonstrated duaring the takeoff run to be adequate to permit
proceeding safely with the takeoff using average piloting skill, when the
critical engine is suddenly made inoperative.

(b} The minimum takeoff safety speed V. ni., in terms of cali-
brated air speed, shall not be less than:

(1) 1.2 V, for two-engine propeller-driven airplanes and for
airplanes without propellers which have no provisions for obtaining a
significant reduction in the one-engine-inoperative power-on stalling speed ;

(2) 1.15 V, for propeller-driven airplanes having more than
two engines and for airplanes without propellers which have provisions for
obtaining a significant reduction in the one-engine-inoperative power-on

_stalling speed;

(3) 1.10 times the minimum control speed V.

(¢) The takeoff safety speed V., in terms of calibrated air speed,
shall be selected by the applicant so as to permit the gradient of climb re-
quired in section 4T.120(b), but if shall not be less than:

(1) The speed V. v,

(2) The rotation speed V; (see paragraph (e) of this section)
plus the increment in speed attained prior to reaching a height of 35 feet
above the takeoff surface in compliance with section 4T.116(e).

{(d) The minimum unstick speed Vy., in terms of calibrated
air speed, shall be the speed at and above which the airplane can be made
to lift off the ground and to continue the takeoff without displaying any
hazardous characteristics. Vy, speeds shall be selected by the applicant
for the all-engines-operating and the one-engine-inoperative conditions.
It shall be acceptable to establish the V- speeds from free air data: Pro-
vided, That these data are verified by ground takeoff tests.

NOTE: In certain eases, ground takeoff tests might involve some takeoffs at the ¥Vuv
speeds.
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(¢} The rotation speed V5, in terms of calibrated air speed, shall
be selected by the applicant in compliance with the conditions of subpara-
graphs (1) through (4) of this paragraph.

(1) The Vrspeed shall not be less than:

(i) The speed V,;

(ii) A speed equal to 105 percentof Vy.;

(iii) A speed which permits the attainment of the speed V.
prior {o reaching a height of 35 feet above the takeoff surface as deter-
mined in accordance with section 4T.116(e) ;

(iv) A speed which, if the airplane is rotated at its maxi-
mum practicable rate, will result in a lift-off speed Vi, (see paragraph (f)
of this section) not less than 110 percent of ¥y in the all-engines-operating
condition nor less than 105 percent of Vyy in the one-engine-inoperative
condition.

(2) For any given set of conditions (weight, configuration,
temperature, etc.), a single value of V; speed obtained in accordance with
this paragraph shall be used in showing compliance with both the one-
engine-inoperative and the all-engines-operating takeoff provisions.

(3) It shall be shown that the one-engine-inoperative take-
off distance determined with a rotation speed 5 knots less than the ¥y
speed established in accordance with subparagraphs (1) and (2) of this
paragraph does not exceed the corresponding one-engine-inoperative take-
off distance determined with the established V; speed. The determina-
tion of the takeoff distances shall be in accordance with section
4AT.117(a)(1). '

{(4) It shall be demonstrated that reasonably expected varia-
tions in service from the takeoff procedures established by the applicant
for the operation of the airplane (see sec. 4T.111(c)) (e.g., over-rotation
of the airplane, out of irim conditions) will not result in unsafe flight
characteristics nor in marked increases in the scheduled takeoff distances
established in accordance with section 4T.117(a).

_ (f) The lift-off speed V ;5 in terms of ealibrated air speed, shall
be the speed at which the airplane first becomes airborne.
4T.115 Accelerate-stop distance.

(a) The accelerate-stop distance shall be the sum of the
following:

(1) The distance required to accelerate the airplane from a
standing start to the speed V,;

(2) Assuming the critical engine to fail at the speed V,, the
distance required to bring the airplane to a full stop from the point
corresponding with the speed V, .

(b) In addition to, or in lieu of, wheel brakes, the use of other
braking means shall be acceptable in determining the accelerate-stop dis-
tance, provided that such braking means shall have been proven to be
safe and reliable, that the manner of their employment is such that con-
sistent results can be expected in service and that exceptional skill is

not required to conirol the airplane.

(c) The landing gear shall remain extended throughout the
accelerate-stop distance.

{d) If the accelerate-stop distance is intended to include a stop-
way with surface characteristics substantially different from those of a
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smooth hard-surfaced runway, the takeoff data shall include operational
correction factors for the accelerate-stop distance to account for the par-
ticular surface characteristics of the stopway and the variations in such
characteristics with seasonal weather conditions (i.e., temperature, rain,
snow, ice, ete.), within the operatiopal limits established by the
applicant.

4T.116 Takeoff path. The fakeoff path shall be considered to
extend from the standing start to a point in the takeoff where a height
of 1,500 feet above the takeoff surface is reached or to a point in the
takeoff where the transition from the takeoff to the en route configura-
tion is completed and a speed is reached at which compliance with sec-
tion 4T.120(c) is shown, whichever point is at a higher altitude. The

conditions of paragraphs (a) through (i) of this section shall apply in .

determining the takeoff path.

{(a) The takeoff path shall be based upon procedures prescribed
in accordance with section 4T.111(c).

(b) The airplane shall be accelerated on the ground to the speed
V, at which point the critical engine shall be made inoperative and shall
remain inoperative during the remainder of the takeoff. Subsequent to
attaining speed V,, the airplane shall be accelerated to speed V. during
which time it shall be permissible to initiate raising the nose gear off the

(¢) Landing gear retraction shall not be initiated until the
ground at a speed not less than the rotating speed V.
airplane becomes airborne. _

(d) The slope of the airborne portion of the takeoff path shall
be positive at all points.

{e) The airplane shall attain the speed V. prior to reaching
a height of 35 feet above the takeoff surface and shall continue at a speed
as close as practical to, but not less than, V, until a height of 400 feet
above the takeoff surface is reached.

(f) Except for gear retraction and propeller feathering, the
airplane configuration shall not be changed before reaching a height of
400 feet above the takeoff surface.

(g) At all points along the takeoff path starting at the point
where the airplane first reaches a height of 400 feet above the takeoff
surface, the available gradient of climb shall not be less than 1.2 percent
for two-engine airplanes, and 1.7 percent for four-engine airplanes.

(h) The takeoff path shall be determined either by a continu-
ous demonstrated takeoff, or alternatively, by synthesizing from segments
the complete takeoff path.

(i) If the takeoff path is determined by the segmental method,
the provisions of subparagraphs (1) through (4) of this paragraph shall
be specifically applicable.

(1) The segments of a segmental takeoff path shall be clearly
defined and shall be related to the distinet changes in the configuration
of the airplane, in power and/or thrust, and in speed.

(2) The weight of the airplane, the configuration, and the
power and/or thrust shall be constant throughout each segment and shall
correspond with the most critical condition prevailing in the particular
segment.
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(3) The segmental flight path shall be based on the airplane’s
performance without ground effect.
{4) Segmental takeoff path data shall be checked by con-

_ tinuous demonstrated takeoffs up to the point where the airplane’s per-

formance is out of ground effect and the airplane’s speed is stabilized,
to ensure that the segmental path is conservative relative to the contin-
uous path,
NOTE: The airplane usually is considered out of ground effect when it reaches a height
above the ground equal to the airplane’s wing span.
4T.117 Takeoff distance and takeoff run.

(a) Takeoff distance. The takeoff distance shall be the greater
of the distances established in accordance with subparagraphs (1) and
(2) of this paragraph.

{1) The horizontal distance along the takeoff path from the
start of the takeoff to the point where the airplane attains a height of
35 feet above the takeoff surface, as determined in accordance with sec-
tion 4T.,116.

(2) A distance equal to 115 percent of the horizontal distance
along the takeoff path, with all engines operating, from the start of the
takeoff to the point where the airplane attains a height of 35 feet above
the takeoff surface, as determined by a procedure consistent with that
established in accordance with section 4T.1186.

(b) Takeoff run, If the takeoff distance is intended to include
a clearway (see item 5 of this regulation), the takeoff run shall be deter-
mined and shall be the greater of the distanees established in accordance
with subparagraphs (1) and (2) of this paragraph.

(1) The horizontal distance along the takeoff path from the
start of the takeoff to a point equidistant between the point where the
speed Vior is reached and the point where the airplane attains a height of
35 feet above the takeoff surface, as determined in accordance with section
4T.116.

(2) A distance equal to 115 percent of the horizontal distance
along the takeoff path, with all engines operating, from the start of the
takeoff to a point eguidistant between the point where the speed Viyr is
reached and the point where the airplane attains a height of 35 feet above
the takeoff surface, as determined by a procedure consistent with that
established in accordance with section 4T.116.

4T 117a Takeoff Right path.

(a) The takeoff flicht path shall be considered to begin at a
height of 35 feet above the takeoff surface at the end of the takeoff distance
as determined in accordance with section 4T.117(a).

{(b) The net takeoff flight path data shall be determined in such
a manner that they represeni the airplane’s actual takeoff flight paths, de-
termined in accordance with section 4T.116 and with paragraph (a) of
this section, reduced at each point by a gradient of climb equal to 0.8 per-
cent for twe-engine airplanes and equal to 1.0 percent for four-engine air-
planes. It shall be acceptable to apply the prescribed reduction in climb
gradient as an equivalent reduction in the airplane’s acceleration along
that portion of the actual takeoff flight path where the airplaae is ac-
celerated in level flight.
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AT.118 Climb; general. Compliance shall be shown with the
climb reguirements of sections 4T.119 and 4T.120 at all weights, altitudes,
and ambient temperatures, within the operational limits established
by the applicant for the airplane. The airplane’s center of gravity shall
be in the most unfavorable position corresponding with the applicable
configuration.

4T 119 All-engine-operating landing c¢limb. In the landing con-
figuration the steady gradient of climb shall not be less than 3.2 percent,
with:

{(a) All engines operating at the power and/or thrust which
are available 8 seconds after initiation of movement of the power and/or
thrust controls fromthe minimum flight idle to the takeoff position;

{b) A c¢climb speed not inexcessof 1.3V,

4T.120 One-engine-inoperative climb.

(a) Takeoff; landing gear extended. In the eritical takeoff
configuration existing along the flight path between the points where the
airplane reaches the speed V., and where the landing gear is fully re-
tracted, in accordance with section 4T.116 but without ground effect, the
steady gradient of climb shall be positive for two-engine airplanes and
shall not be less than 0.5 percent for four-engine airplanes, with :

{1) The critical engine inoperative, the remaining engine(s)
operating at the available takeoff power and/or thrust existing in accord-
ance with section 4T.116 at the time retraction of the airplane’s landing
gear is initiated, unless subsequently a more critical power operating con-

" dition exists along the flight path prior to the point where the landing gear

is fully retracted;

(2) The weight equal to the airplane’s weight existing in ae-
cordance with section 4T.116 at the time retraction of the airplane’s land-
ing gear is initiated; '

(3) Thespeed equal to the speed V ,p.

(b) Takeoff; landing gear retracted. In the takeoff configura-
tion existing at the point of the flicht path where the airplane’s landing
gear is fully retracted, in accordance with section 4T.116 but without
ground effect, the steady gradient of climb shall not be less than 2.4 per-
cent for two-engine airplanes and not less than 3.0 percent for four-engine
airplanes, with :

(1) The critical engine inoperative, the remaining engine(s)
operating at the available takeoff power and/or thrust existing in aceord-
ance with section 4T.116 at the time the landing gear is fully retracted, un-
less subsequently a more critical power operating condition exists along
the flight path prior to the point where a height of 400 feet above the
takeoff surface is reached ;

(2) The weight equal to the airplane’s weight existing in ac-
cordance with section 4T.116 at the time the airplane’s landing gear is
fully retracted;

{(3) The speed equal to the speed V,.

(c) Final takeoff. In the en route configuration, the steady
gradient of climb shall not be less than 1.2 percent for two-engine airplanes
and not less than 1.7 percent for four-engine airplanes, at the end of the
takeoff path as determined by section4T.116, with :
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(1) The eritical engine inoperative, the remaining engine(s)
operating at the available maximum continuous power and /or thrust;

(2) The weight equal to the airplane’s weight existing in ac-
cordance with section 4T.116 at the end of the takeoff path.

(3) The speed equal to not lessthan L.25 ¥V, .

{(d) Approach. In the approach configuration corresponding
with the normal all-engines-operating procedure such that V, related to
this configuration does not exceed 110 percent of the V. corresponding
with the related landing configuration, the steady gradient of ¢limb shall
not be less than 2.1 percent for two-engine airplanes and not less than 2.7
percent for four-engine airplanes with ;

{1) The critical engine inoperative, the remaining engine(s)
operating at the available takeoff power and /or thrust;

{2) The weight equal to the maximum landing weight;

(3) A climb speed established by the applicant in connection
with normal landing procedures, except that it shall not exceed 1.5 V,
{see sec. 4T.111{c)).

4T.121 En route flight paths. With the airplane in the en route
configuration, the flight paths prescribed in paragraphs (a) and (b) of this
section shall be determined at all weights, altitudes, and ambient fempera-
fures, within the operational limits established by the applicant for the
airplane.

{(a) One engine inoperaqlive. The one-engine-inoperative net
flight path data shall be determined in such a manner that they
represent the airplane’s actual climb performance diminished by a gradi-
ent of climb equal to 1.1 perceht for {wo-engine airplanes and 1.6 percent
for four-engine airplanes. It shall be acceptable to include in these data
the variation of the airplane’s weight along the flight path to take into
account the progressive consumption of fuel and oil by the operating
engine(s).

(b) Two engines inoperative. For airplanes with four engines,
the two-engine-inoperative net flicht path data shall be determined in such
a manner that they represent the airplane’s actunal climb performance
diminished by & gradient of climb equal to 0.5 percent. It shall be accept-
able to include in these data the variation of the airplane’s weight along
the flight path to take into account the progressive consumption of fuel
and oil by the operating engines.

(¢) Conditions. In determining the flight paths prescribed in
paragraphs (a) and (b} of this section, the conditions of subparagraphs
(1) through (4) of this paragraph shall apply.

(1) The airplane’s center of gravity shall be in the most
unfavorable position.

(2} The critical engine(s) shall be inoperative, the remaining
engine(s) operating at the available maximum continuous power and/or
thrust.

(3) Means for controlling the engine cooling air supply shall
bein the position which provides adequate cooling in the hot-day condition,

(4) Thespeed shall be selected by the applicant.

4T.122 Landing distance. The landing distance shall be the hori-
zontal distance required to land and to come to a complete stop (to a speed

535996 O—80-——14
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of approximately 3 knots in the case of seaplanes or fioat planes) from a
point at a height of 50 feet above the landing surface. Landing distances
shall be determined for standard temperatures at all weights, altitudes,
and winds, within the operational limits established by the applicant for
the airplane. The conditions of paragraphs (a) through (g) of this
section shall apply.

(a) The airplane shall be in the landing configuration. During
the landing, changes in the airplane’s comfiguration, in power and/or
thrust, and in speed shall be in accordance with procedures established by
the applicant for the operation of the airplane in service. The procedures
shall comply with the provisions of section 4T.111(c¢).

(b) The landing shall be preceded by a steady gliding approach
down to the 50-foot height with a calibrated air speed of not less than
1.3 V..

(¢) The landing distance shall be based on a smooth, dry, hard-
surfaced runway, and shall be determined in such a manner that reproduc-
tion does not require exceptional skill or alertness on the part of the pilot.
In the case of seaplanes or float planes, the landing surface shall be smooth
water, while for skiplanes it shall be smooth, dry snow. During landing,
the airplane shall not exhibit excessive vertical acceleration, a tendency to
bounce, nose over, ground loop, porpoise, or water loop.

{d) The landing distance data shall include operational correc-
tion factors for not more than 50 percent of nominal wind components
along the landing path opposite to the direction of landing and not less
than 150 percent of nominal wind components along the landing path in
the direction of landing.

{e) During landing, the operating pressures on the wheel brak-
ing system shall not be in excess of those approved by the manufacturer
of the brakes, and the wheel brakes shall not be used in such a manner as
to produce excessive wear of brakes and tires.

{(f) In addition to, or in lieu, of, wheel brakes, the use of other
braking means shall be acceptable in determining the landing distance,
provided such braking means shall have been proven to be safe and
reliable, that the manner of their employment is such that consistent
results can be expected in service, and that exceptional skill is not required
to contrel the airplane.

(g) If the characteristics of a device (e.g., the propellers) de-
pendent upon the operation of any of the engines noticeably increase the
landing distance when the landing is made with the engine inoperative,
the landing distance shall be determined with the critical engine in-
operative unless the Administrator finds that the use of compensating
means will result in a landing distance not greater than that attained with
all engines operating. . :

4T.123 Limitations and informalion.

(a) Limitations. The performance limitations on the operation
of the airplane shall be established in accordance with subparagraph (1)
through (4) of this paragraph. (See also sec.4T.743.)

(1) Takeoff weights. The maximum takeoff weights shall he

" established at which compliance is shown with the generally applicable

provisions of this regulation and with the takeoff ¢limb provisions pre-

CAM 42



CAM 42

APPENDIX A

scribed in section 4T.120 (a), (b), and (¢) for altitudes and ambient tem-
peratures, within the operational limits of the airplane (see subparagraph
(4) of this paragraph).

(2) Landing weights. The maximum landing weights shall
be established at which compliance is shown with the generally applicable
provisions of this regulation and with the landing and takeoff climb
provisions prescribed in sections 4T.119 and 4T.120 for altitudes and am-
bient temperatures, within the operational limits of the airplane (see
subparagraph (4) of this paragraph).

(3) Accelerate-stop distance, takeoff distance, and takeoff
run. The minimum distances required for takeoff shall be established at
which compliance is shown with the generally applicable provisions of
this regulation and with sections 4T.115 and 4T.117(a) and with 4T.117(b)
if the takeoff distance is intended te include a clearway, for weights,
altitudes, temperatures, wind components, and runway gradients, within
the operational limits of the airplane (see subparagraph (4) of this
paragraph).

(4) Operational limits. The operational limits of the airplane
shall be established by the applicant for all variable factors required in
showing compliance with this regulation (weight, altitude, temperature,
ete.). (See secs. 4T.113 (a)(1) and (b), 4T.115(d), 4T.118, 4T.121, and

AT.122)

(b) Information. The performance information on the opera-
tion of the airplane shall be scheduled in compliance with the generally
applicable provisions of this regulation and with sections 4T.117a(h),
4T.121, and 4T.122 for weights, altitudes, temperatures, wind components,
and runway gradients, as these may be applicable, within the operational
limits of the airplane (see subparagraph (a)(4) of this section). In addi-
tion, the performance information specified in subparagraphs (1) through
{3) of this paragraph shail be determined by extrapolation and scheduled
for the ranges of weights between the maximum landing and maximum
takeoff weights established in accordance with subparagraphs (a){1) and
{a)(2) of this section. (See also sec, 41.743.)

(1) Climb in the landing configuration (see sec. 4T.119);
(2) Climb in the approach configuration (see sec. 4T.120(d));
(3) Landing distance (see sec, 4T,122).

AIRPLANE FLIGHT MANUAL

AT.743 Performance limitations, information, and other data.
(a) Limitations. The airplane’s performance limitations shall
be given in accordance with section 4T.123(a).

(b) Information. The performance information prescribed in.

section 4T.123(h) for the application of the operating rules of this regula-
tion shall be given together with descriptions of the conditions, air speeds,
etc., under which the data were determined.

(¢) Procedures. Procedures established in accordance with
section 4T.111(c) shall be given to the extent such procedures are related
to the limitations and information set forth in accordance with para-
graphs {(a) and (b) of this section. Such procedures, in the form of
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guidance material, shall be included with the relevant limitations or in-
formation, as applicable.
{d) Miscellaneous. An explanation shall be given of signifi-
cant or unusual flight or ground handling characteristics of the airplane.
3. In lieu of sections 40.70 through 40.78, 41.27 through 41.36(d), and
42.70 through 42.83, of Parts 40, 41, and 42, respectively, of the Civil Air
Regulations, the following shall be applicable:

OPERATING RULES

40T.80 Transport category airplane operating limitations.

(a) In operating any passenger-carrying transport category
airplane certificated in accordance with the performance requirements of
this regulation, the provisions of sections 40T.80 through 40T.84 shall be
complied with, unless deviations therefrom are specifically authorized
by the Administrator on the ground that the special circumstances of a
particular case make a literal observance of the requirements unnecessary
for safety.

(b) The performance data in the Airplane Flight Manual shall
be applied in determining compliance with the provisions of sections
40T.81 through 40T.84. Where conditions differ from these for which
specific tests were made, compliance shall be determined by approved
interpolation or computation of the effects of changes in the specific
variables if such interpolations or computations give results substantially
equalling in accuracy the results of a direct test.

40T.81 Airplane’s cerlificate limitations.

(a) No airplane shall be taken off at a weight which exceeds
the takeoff weight specified in the Airplane Flight Manual for the eleva-
tion of the airport and for the ambient temperature existing at the time
of the takeoff. (See secs. 4T.123(a)(1) and 4T.743(a).)

(b) No airplane shall be taken off at a weight such that, allow-
ing for norma! consumption of fuel and oil in flight to the airport of
destination and to the alternate airports, the weight on arrival will exceed
the landing weight specified in the Airplane Flight Manual for the ele-
vation of each of the airports invelved and for the ambient temperatures
anticipated at the time of landing. (See secs. 4T.123(a)(2) and 4T.743(a).)

(¢) No airplane shall be taken off at a weight which exceeds
the weight at which, in accordance with the minimum distances for take-
off scheduled in the Airplane Flight Manual, compliance with subpara-
graphs (1) through (3) of this paragraph is shown. These distances
shall correspond with the elevation of the airport, the runway to be
used, the effective runway gradient, and the ambient temperature and

wind component existing at the time of takeoff. (See secs. 4T.123(a)(3)

and 4T.743(a).)
(1) The accelerate-stop distance shall not be greater than
the length of the runway plus the length of the stopway if present.
(2) The takeoff distance shall not be greater than the length
of the runway plus the length of the clearway if present, except that
the length of the clearway shall not be greater than one-half of the
length of the runway.
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(3) The takeoff run shall not be greater than the length of
the runway.

(d) No airplane shall be operated outside the operational limits
specified in the Airplane Flight Manual. (See secs. 4T.123(a)(4) and
4T.743(a).)

40T.82 Takeoff obstacle clearance limitations. No airplane shall
be taken off at a weight in excess of that shown in the Airplane Flight
Manual to correspond with a net takeoff flight path which clears all
obstacles either by at least a height of 35 feet vertically or by at least
200 feet horizontally within the airport boundaries and by at least 300
feet horizontally after passing beyond the boundaries. In determining
the allowable deviation of the net takeoff flight path in order to avoid
obstacles by at least the distances prescribed, it shall be assumed that
the airplane is not banked before reaching a height of 50 feet as shown
by the net takeoff flicht path data in the Airplane Flight Manual, and
that a maximum bank thereafter does not exceed 15 degrees. The net
takeoff flight path considered shall be for the elevation of the airport,
the effective runway gradient, and for the ambient temperature and wind
component existing at the time of takeoff. (See secs. 4T.123(b) and
4T.743(b).) .

40T.83 En route limitations. All airplanes shall be operated in
compliance with paragraph (a) of this section. In addition, no airplane
shall be flown along an intended route if any place along the route is
more than 90 minutes away from an airport at which a landing can be
made in accordance with section 40T.84(b), assuming all engines to be
operating at cruising power, unless compliance is shown with paragraph
(b) of this section.

(a) One engine inoperative. No airplane shall be taken off at
a weight in excess of that which, according to the one-engine-inoperative
en route net flight path data shown in the Airplane Flight Manual, will
permit compliance with either subparagraphs (1) or (2) of this para-
graph at all pointis along the route. The net flight path shall have a
positive slope at 1,500 feet above the airport where the landing is as-
sumed to be made after the engine fails. The net flight path used shall
be for the ambient temperatures anticipated along the route. (See secs.
4T.123(b) and 4T.743(b).) '

(1) The slope of the net flight path shall be positive at an
altitude of at least 1,000 feet above all terrain and obstructions along
the route within 5 statute miles (4.34 nautical miles) on either side of
the intended track.

(2) The net flight path shall be such as to permit the air-
plane to continue flight from the cruising altitude to an airport where
a landing can be made in accordance with the provisions of section
40T.84(b), the net flight path clearing vertically by at least 2,000 feet all
terrain and obstructions along the route within 5 statute miles (4.34 nau-
tical miles) on either side of the intended track. The provisions of sub-
divisions (i) through (vi) of this subparagraph shall apply.

(i) The engine shall be assumed to fail at the most criti-
cal point along the route. A

(ii) The airplane shall be assumed to pass over the critical
obstruction following engine failure at a point no closer to the critical

206



206

APPENDIX A

obstruction than the nearest approved radio navigational fix, except that
the Administrator may authorize a procedure established on a different
basis where adequate operational safeguards are found to exist.

(iii) An approved method shall be used to account for winds
which would otherwise adversely affect the flight path.

(iv) Fuel jettisoning shall be permitted if the Adminis-
trator finds that the operator has an adequate training program, proper
instructions are given to the flight crew, and all other precautions are
taken to ensure a safe procedure.

(v) The alternate airport shall be specified in the dispatch
release and shall meet the prescribed weather minima.

(vi) The consumption of fuel and oil after the engine is
assumed to fail shall be that which is accounted for in the net flight
path data shown in the Airplane Flight Manual.

(b) Two engines inoperative. No airplane shall be talken off
at a weight in excess of that which, according to the two-engine-inoperative
en route net flight path data shown in the Airplane Flight Manual, will
permit the airplane to continue flight from the point where two engines
are assumed to fail simultaneously to an airport where a landing can
be made in accordance with the provigions of section 40T.84(h), the net
flight path clearing vertically by at least 2,000 feet all terrain and ob-
structions along the route within 5 statute miles (4.34 nautical miles) on
either side of the intended track. The net flight path considered shall
be for the ambient temperatures anticipated along the route. The pro-
visions of subparagraphs (1) through (5) of this paragraph shall apply.
(See secs, 4T.123(b) and 47T.734(b).)

(1) The two engines shall be assumed to fail at the most
critical point along the route.

(2) The net flight path shall have a positive slope at 1,500
feet above the airport where the landing is assumed to be made after
failure of two engines.

(3) Fuel jettisoning shall be permitted if the Administrator
finds that the operator has an adequate training program, proper instruc-
tions are given to the flight crew, and all other precautions are taken
to ensure a safe procedure,

(4) The airplane’s weight at the point where the two engines
are assumed to fail shall be considered to be not less than that which
would include sufficient fuel to proceed to the airport and to arrive there
at an altitude of at least 1,500 feet directly over the landing area and there-
after to fly for 15 minutes at cruise power and/or thrust.

(5) The consumption of fuel and oil after the engines are
assumed to fail shall be that which is accounted for in the net flight
path data shown in the Airplane Flight Manual.

40T.84 Landing limitations.

(a) Airport of destination. No airplane shall be taken off at
a weight in excess of that which, in accordance with the landing distances
shown in the Airplane Flight Manual for the elevation of the airport of
intended destination and for the wind conditions anticipated there at the
time of landing, would permit the airplane to be brought to rest at the
airport of intended destination within 60 percent of the effective length
of the runway from a point 50 feet directly above the intersection of the
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obstruction clearance plane and the runway. The weight of the airplane
shall be assumed to be reduced by the weight of the fuel and oil expected
to be consumed in flight to the airport of intended destination. Com-
pliance shall be shown with the conditions of subparagraphs (1) and
(2) of this paragraph. (See seecs. 4T.123(b) and 4T.743(b).)

(1) It shall be assumed that the airplane is landed on the
most favorable runway and direction in still air.

(2) It shall be assumed that the airplane is landed on the
most suitable runway considering the probable wind velocity and di-
rection and taking due account of the ground handling characteristics
of the airplane and of other conditions (i.e., landing aids, terrain, ete.}.

“If full compliance with the provisions of this subparagraph is not shown,

the airplane may be taken off if an alternate airport is designated which
permits compliance with paragraph (b) of this section.

(b) Aliernate airport. No airport shall be designated as an
alternate airport in a dispatch release unless the zispiane at the weight
anticipated at the time of arrival at such airport can comply with the
provisions of paragraph (a) of this section, provided that the airplane
can be brought to rest within 70 percent of the effective length of the
runway.,

4. In lieu of section 43.11 of Part 43 of the Civil Air Regulations
the following shall be applicable.
43T.11 Transport category airplane weight limitations. The
performance data in the Airplane Flight Manual shall be applied in de-
termining compliance with the following provisions:

{a) No airplane shall be taken off at a weight which exceeds
the takeoff weight specified in the Airplane Flight Manual for the ele-
vation of the airport and for the ambient temperature existing at the
time of the takeoff. (See secs. 4T.123(a)(1) and 4T.743(a).)

{b) No airplane shall be taken off at a weight such that, allow-
ing for normal consumption of fuel and oil in flight to the airport of
destination and to the alternate airports, the weight on arrival will ex-
ceed the landing weight specified in the Airplane Flight Manual for the
elevation of each of the airports involved and for the ambient tempera-
tures anticipated at the time of landing. (See secs. 4T.123(a)(2) and
4T.743(a).) '

(¢) No airplane shall be taken off at a weight which exceeds
the weight at which, in accordance with the minimum distances for take-
off scheduled in the Airplane Flight Manual, compliance with subpara-
graphs (1) through {3) of this paragraph is shown. These distances shall
correspond with the elevation of the airport, the runway to be used, the
effective runway gradient, and the ambient temperature and wind com-
ponent existing at the time of takeoff. (See secs. 4T.123(a)(3) and
4T.734(a).)

(1) The accelerate-stop distance shall not be greater than
the length of the runway plus the length of the stopway if present.

(2) The takeoff distance shall not be greater than the length
of the runway plus the length of the clearway if present, except that
the length of the clearway shall not be greater than one-half of the
length of the runway.
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(3) The takeoff run shall not be greater than the length of
the runway.

(d) No airplane shall be operated outside the operational limits
specified in the Airplane Flight Manual. {(See secs. 4T.123(a)(4) and
4T, 743(a).)

5. The following definitions shall apply:

(a) Clearway. A clearway is an area beyond the runway, not
less than 500 feet wide, centrally located about the extended center line
of the runway, and under the control of the airport authorities. The
clearway is expressed in terms of a clearway plane, extending from the
end of the runway with an upward slope not exceeding 1.25 percent,
above which no object nor any portion of the terrain protrudes, except
that threshold lights may protrude above the plane if their height above
the end of the runway is not greater than 26 inches and if they are

located to each side of the runway.

NOTE: For the purpese of establishing takeoff distances and takeoff runs, in accord-
ance with section 4T.117 of this regulation, the clearway plane is considered to he the
takeoff surface.

{b) Stopway. A stopway is an area beyond the runway, not
less in width than the width of the runway, centrally located about the
extended center line of the runway, and designated by the airport au-
thorities for use in decelerating the airplane during an aborted takeoff:
To be considered as such, a stopway must be capable of supporting the
airplane during an aborted takeoif without inducing structural damage
to the airplane. (See also sec. 4T.115(d) of this regulation.)
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SPECIAL CIVIL AIR REGULATIONS NO. SR—423

Effective: December 20, 1957
Adopted: November 15, 1957

Type Certification of Transport Category Airplanes With Turbo-Prop Replacements

The airworthiness requirements with which a particular airplane is
required to comply are established by the date of application for the type
certificate, After the type certificate is issued, the holder of the type
certificate or an applicant for a supplemental type certificate, at his
option, can obtain approval of changes in the design in accordance with
requirements in effect at the time of the original application for type
certificate or in accordance with later requirements in effect at the time
of the change.

Prior to May 18, 1954, the regulations placed no specific limit on the
extent of changes to the airplane which could be approved in this manner
nor did they define a new type design for which a new application for
type certification would be required. Amendment 4b-1 effective on that
date, among other changes in Part 4b, lists certain changes in design
which if made to an airplane would require it to be considered as a new
type. In such a case, a new application for type certification would be
required and the regulations, together with all amendments thereto effec-
tive on the date of the new applicatior, would have to be complied with
(sec. 4b.11(a)). One such change which would require a new type certifi-
cate is a change to engines employing different priciples of operation or
propulsion (sec 4b.11(e)(2)).

Interest has been shown recently within the aviation industry in the
installation of turbo-propeller engines on airplanes presently equipped
with reciprocating engines. In accordance with sec. 4b.11(e)(2) such a
change would require a showing of compliance with the latest airworthi-
ness requirements of Part 4b. The Board is of the opinion that showing of
compliance with all of the latest requirements might be burdensome,
impractical, and not essential to safety.

This Special Civil Air Regulation will permit the certification of a
turbo-propeller-powered airplane, which previously was type certificated
with the same number of reciprocating engines, if compliance is shown
with the airworthiness provisions applicable to the airplane as type
certificated with reciprocating engines, together with certain later provi-
sions of the Civil Air Regulations in effect on the date of application for
a supplemental or new type certificate which are applicable or related to
the powerplant of the turbo-propeller-powered version.

In order to insure that the level of safety of the turhine-powered air-
plane is equivalent to that intended by Part 4b, the Board considers that
compliance must be shown with the later provisions of Part 4b which
apply to the powerplant installation, airplane performance, and cockpit
standardization, such other requirements as the Administrator finds are
otherwise related to the changes made in the engines.
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Special Civil Air Regulation No. SR-422 establishes certain certifica-
tion and operational requirements for all turbine-powered airplanes for
which a type certificate is issued after the effective date of that regulation.
Except as otherwise provided, all of the provisions of SR—422 remain
applicable to airplanes certificated in accordance with the regulation
prescribed herein. Therefore, to be certificated in accordance with the
regulation prescribed herein compliance must be shown with the certifi-
cation performance requirements prescribed in paragraph 2 of SR-422,

It must be emphasized that the certification performance limitations
established by the performance requirements; i.e., the take-off weights,
landing weights, take-off and accelerate-stop distances, and the operational
limits, become part of the airworthiness certificate and must be complied
with at all times, regardless of the type of operations conducted with the
airplane. (See sec. 43.10, as amended, of Part 43 of the Civil Air
Regulatiens.)

In addition to certification performance limitations, SR-422 pre-
scribes performance operating limitations which are applicable to turbine-
powered transport category airplanes when used in air carrier passenger
operations. Since turbo-propelier-powered airplanes certificated in ac-
cordance with the regulation prescribed herein are required to comply
with the certification performance requirements of SR-422, they are also
subject to the performance operating limitations pregcribed in paragraph
3 of SR-422 when used in air carrier passenger operations.

Since a change in engines will require a rather extensive change in
the cockpit to accommodate the new instruments and controls for tur-
bine engines, the Board considers that compliance with the latest cockpit
standardization requirements can be accomplished without any undue
burden and such compliance would speed up the cockpit standardization
of other airplanes in an airline’s fleet in accordance with the Board’s
objectives. Therefore, this regulation makes the latest cockpit stand-
ardization requirements applicable, with the exception of such detailed
requirements as the Administrater finds are impracticable, and do not
contribute materially to standardization. It should be noted that in re-
ferring to this exception in the preamble to Draft Release No. 56-29,
the use of the conjunction “or” after the word “impracticable” was in-
advertent. As the language of the proposed regulation clearly indicated,
“and” was the proper conjunction following the word “impracticable.”

The Board also censiders it appropriate to call attention to the fact
that if other changes to the airplane are made simultaneously with,
or subsequent to, such an engine change, then compliance will also have
to be shown with all requirements related to the additional changes in
effect on the date of the new application for a supplemental or new type
certificate. In this regard, if an airplane converted to turbo-propeller
power is to be certificated for operation at altitudes, speeds, or weights
higher than those which are applicable to the reciprocating-engine-powered
airplane, compliance will be required with all the latest provisions of the
regulations which are related to such changes.

In order to assure that all airplanes converted to turbo-propeller
power meet the minimum requirements considered essential to safety,
this regulation is made retroactive and requires compliance with the pro-
visions of the Civil Air Regulations as set forth herein for all of such
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airplanes for which application for a supplemental or hew type certificate
was made prior to the effective date of this regulation.

This Special Civil Air Regulation shall continue in effect for 5 years,
at the end of which time the effectiveness of the regulation will be eval-
uated for the purpose of considering the incorporation of the substance
of these rules in the permanent body of the Civil Air Regulations.

Interested persons have been afforded an opportunity to participate
in the making of this Special Civil Air Regulation (21 F.R. 9436), and
due consideration has been given to all relevant matter presented.

In consideration of the foregoing, the Civil Aeronautics Board hereby
makes and promulgates the following Special Civil Air Regulation effec-
tive December 20, 1957.

Contrary provisions of section 4b.11(a) as it applies to section 4b.11
(e){2) of Part 4b of the Civil Air Regulations and paragraph (1) of
Special Civil Air Regulation No. SR-422 notwithstanding, the following
provisions shall be applicable to the certification of a turbo-propeller-
powered airplane which was previously type certificated with the same
number of reciprocating engines:

(1) The airworthiness regulations appllcable to the airplane as type
certificated with reciprocating engines and, in addition therete or in lieu
thereof as appropriate, the following provisions of the Civil Air Regu-
lations effective on the date of application for a supplemental or new
type certificate (see paragraph (3)):

(a) The certification performance requirements prescribed in
Special Civil Air Regulation No. SR-422;

(b) The powerplant installation requirements of Part 4b ap-
plicable to the turbo-propeller-powered airplane;

(¢} The requirements of Part 4b for the standardization of
cockpit conirols and instruments, except where the Administrator finds
that showing of compliance with a particular detailed requirement would
be dimpractical and would not contribute materially to standardization;
an

(d) Such other requirements of Part 4b applicable to the turbe-
propeller-powered airplane as the Administrator finds are related to the
changes in engines and are necessary to insure a level of safety of the
turbo-propeller-powered airplane equivalent to that generally intended
by Part 4b.

(2) If new limitations are established with respect to weight, speed,
or altitude of operation and the Administrator finds that such limita-
tions are significantly altered from those approved for the airplane with
reciprocating engines, compliance shall be shown with all of the require-
ments, applicable to the specific limitations being changed, which are
in effect on the date of application for the new or supplemental type
certificate.

(3} Airplanes converted to turbo-propeller power, for which appli-
cation for a supplemental or a new type certificate was made prior to
the effective date of this Special Civil Air Regulation, shall comply with
all of the provisions of the Civil Air Regulations specified in paragraphs
(1) and (2) effective on the date of this special regulation, rather than
those provisions effective on the date application was made for the sup-
plemental or the new type certificate.

This Special Civil Air Regulation shall terminate December 20, 1962
unless sooner superseded or rescinded by the Board.
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SPECIAL CIVIL AIR REGULATION NO. 425C

Effective: June 6, 1961

Adopted: May 31, 1961

Published: June 6. 1961
(26 F.R. 4990)

Provisional Certification and Operation of Aircraft

Special Civil Air Regulation No. SR-425A was adopfed on July 22,
1958, to provide for provisional certification of turbine-powered transport
category airplanes in order to permit certain air carriers and manufac-
turers to conduct crew training, service testing, and simulated air carrier
operations prior to introduction of the airplanes inte commercial service.
The objective of this regulation was to provide a means whereby the air
carriers and manufacturers could obtain as much experience as possible
with turbine-powered airplanes which, although safe for flight, had not
been approved for the issuance of a type certificate.

Special Civil Air Regulation No. SR-425B, which superseded
SR-425A, was adopted on April 7, 1960, to extend the application of the
regulation to: (1) piston-engine transport category aircraft, including
rotorcraft; and (2) personal and executive type aireraft, including
rotorcraft, irrespective of powerplant type. In addition, this regulation
permitted operations such as sales demonstrations and market surveys
with aircraft having a provisional type and airworthiness certificate.

To accomplish this, SR—425B provided for, among other things, the
issuance of twe classes of provisional type and airworthiness certificates.
Class I provisional and airworthiness certificates could be issued for all
types of aircraft for operation by the aircraft manufacturer. Class II
provisional type and airworthiness certificates could be issued only for
transport categery aircraft, but these aircraft could be operated by
either the aircraft manufacturer or a certificated air carrier. In gen-
eral, the requirements for the issuance of Class I provisional certificates
were less stringent, and the operating limitations less confining, than
those for the issuance of Class II provisional certificates.

Under the provisions of SR—425B, however, eligibility to apply for
Class I provisional certificates was limited to aircraft manufacturers.
A recommendation that this eligibility be extended to include engine
manufacturers had been evaluated by the Agency prior to the adoption
of SR-425B, but rule making action on such extension was deferred until
additional experience with provisional certification could be acquired.

Experience accumulated since the adoption of SR-425B has indicated
that it would be practicable for engine manufacturers, who have altered
a type certificated aircraft by installing type certificated engines of their
own manufacture in place of the original engines, to show compliance
with the currently effective requirements for issuance of Class I provi-
sional type and provisional airworthiness certificates; and that compli-
ance with these requirements will insure safe operation of provisionally
certificated aircraft by such engine manufacturers. Further, the Agency

(Rev, 7/1/61)
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believes that operations conducted by engine manufacturers under the
terms of Class I provisional certificates, for the purpose of sales demon-
strations, market surveys, and other similar activities related to the sale
of their engines, would contribute to the promotion and development
of civil aeronautics in the United States.

SR-425B is therefore being superseded by SR-425C to permit certain
engine manufacturers to apply for Class I provisional type and provi-
sional airworthiness certificates if they have applied for the issuance of
a supplemental type certificate,

Since this is a superseding regulation which relieves restrictions and
imposes no additional burden on any person, notice and public procedures
hereon are unnecessary, and this regulation may be made effective on less
than 30 days’ notice.

In consideration of the foregoing, the following Special Civil Air
Regulation is adopted to become effective June 6, 1961:

GENERAL

1. Applicability. Contrary provisions of the Civil Air Regulations
notwithstanding, provisional type and airworthiness certificates, amend-
ments to provisional type certificates, and provisional amendments to
type ce-uficates, will be issued as prescribed in this regulation fo a
manufaciurer or an air carrier. As used in this regulation, a manufac-
turer shall mean only a manufacturer who is a citizen of the United
States; and the term air carrier shall not include an air taxi operator.

2. Eligibility.,

(a) A manufacturer of aircraft manufactured by him within
the United States may apply for Class I or Class II provisional type
and provisional airworthiness certificates, for amendments to provi-
sional type certificates held by him, and for provisional amendments to
type certificates held by him.

(b) An air carrier holding an air carrier operating certificate
authorizing him {o conduct operations under Parts 40, 41, 42, or 46 of
the Civil Air Regulations may apply for Class II provisional airworthi-
ness certificates for transport category aircraft which meet the condi-
tions of either subparagraphs (1) or (2) of this paragraph.

{1) The aircraft has a currently valid Class II provisional
type certificate or an amendment thereto;

(2) The aireraft has a carrently valid provisional amendment
to a type certificate which was preceded by a corresponding Class II
provisional type certificate.

{e¢) An engine manufacturer who has altered a type certifi-
cated aircraft by installing different type certificated engines, manufac-
tured by him within the United States, in place of the original engines,
may apply for Class I provisional type and provisional airworthiness
certificates for such aircraft, and for amendments to Class I provisional
type certificates held by him, if the basic aircraft, before alteration was
type certificated in the normal, utility, acrobatic, or transport eategory.

3. Application, 7

(a) General. Applications for provisional type and airworthi-
ness certificates, for amendments to provisional type certificates, and for
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provisional amendments to type certificates, shall be submitted to the
Chief, Flight Standards Division, FAA, of the Regional Office in which
the manufacturer or air carrier is located and shall be accompanied by
the pertinent information specified in this regulation.

4. Duration. Unless sooner surrendered, superseded, revoked, or
otherwise terminated, certificates and amendments thereto, shall have
periods of duration in accordance with paragraphs (a) through (f) of
this section.

(a) A Class I provisional.type certificate shall remain in effect
for 24 moenths after the date of its issuance or until the date of issuance
of the corresponding type or supplemental type certificate, whichever
occurs first,

(b) A Class I provisional type certificate shall expire immedi.
ately upon issuance of a Class II provisional type certificate for aircraft
of the same type design.

(e¢) A Class II provisional type certificate shall remain in
effect for 6 months after the date of its issuance or 60 days after the
date of issuance of the corresponding type certificate, whichever occurs
first.

(d) An amendment to a Class I or a Class II provisional type
certificate shall remain in effect for the duration of the corresponding
provisional type certificate.

(e) A provisional amendment to a type certificate shall remain
in effect for 6 months after its approval or until the amendment to the
type certificate is approved, whichever occurs first,

(f) Provisional airworthiness certificates shall remain in
effect for the duration of the corresponding provisional type certificate,
amendment to a provisional type certificate, or a provisional amendment
to the type certificate.

5. Transferability of certificates. Certificates issued pursuwant to
this regulation are not transferable except that a Class Il provisional
airworthiness certificate may be transferred to an air carrier eligible to
apply for such certificate under section 2 of this regulation.

6. Display of certificates and markings. A provisional airworthi-
ness certificate shall be prominently displayed in the aircraft for which
it is issued. The words “Provisional Airworthiness” shall be painted in
letters not less than 2 inches high on the exterior of such aireraft adja-
cent to each entrance to the cabin and cockpit of the aireraft.

REQUIREMENTS FOR ISSUANCE

7. Class I provisional type certificates. A Class I provisional
type certificate and amendments thereto will be issued for a particular
type design when the eligible aircraft or engine manufacturer shows
compliance with the provisions of paragraphs (a) through (f) of this
section, and an authorized representative of the Administrator finds, on
the basis of information submitted to him by the manufacturer in com-
pliance with the provisions of this section and of other relevant infor-
mation, that there is no feature, characteristic, or condition which would
render the aireraft unsafe when operated in accordance with the limita-
tions established in paragraph (d) of this section and in section 13 of
this regulation.
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{(a) The manufacturer has applied for the issuance of a type
or supplemental type certificate for the aircraft.

(b) The manufacturer certifies that the aircraft has met the
provisions of subparagraphs (1) through (3) of this paragraph.

(1) The aireraft has been designed and consiructed in
accordance with the airworthiness requirements applicable to the issu-
ance of the type or supplemental type certificate for the aircraft;

(2) The aircraft substantially complies with the applicable
flight characteristics requirements for the type or supplemental type
certificate; '

{3) The aircraft can be operated safely under the appropri-
ate operating limitations specified in this regulation.

{c) The manufacturer has submitted a report showing that the
aircraft had been flown in all maneuvers necessary to show compliance
with the flight requirements for the issuance of the type or supplemental
type certificate and to establish that the aircraft can be operated safely
in accordance with the limitations specified in this regulation.

{d) The manufacturer has established limitations with respect
to weights, speeds, flight maneuvers, loading, operation of controls and
equipment, and all other relevant factors. The limitations shall include
all the limitations required for the isswance of a {ype or supplemental
type certificate for the aireraft: Provided, That, where such limitations
have not been established, appropriate restrictions on the operation of
the aircraft shall be established.

(e) The manufacturer has established an inspection and main-
tenance program for the continued airworthiness of the aircraft.

({f) A prototype aircraft has been flown by the manufacturer
for at least 50 hours pursuant to the authority of an experimental cer-
tificate issued under Part 1 of the Civil Air Regulations or under the
auspices of a United States military service: Provided, That the number
of flight hours may be reduced by the authorized representative of the
Administrator in the case of an amendment to a provisional type
certificate.

8. Class I provisional airworthiness certificates, Except as pro-
vided in section 12 of this regulation, a Class I provisional airworthiness
certificate will be issued for an aircraft, for which a Class I provisional
type certificate is in effect, when the eligible aircraft or engine manufac-
turer shows compliance with the provisions of paragraphs (a) through
{d) of this section, and an authorized representative of the Administrator
finds that there is no feature, characteristic, or condition of the aircraft
which would render the aircraft unsafe when operated in accordance with
the limitations established in sections 7(d) and 13 of this regulation.

(a) The manufacturer is the holder of the provisional type
certificate for the aireraft.

(b) The manufacturer submits a statement that the aireraft
conforms to the type design corresponding with the provisional type
certificate and has been found by him to be in safe operating condition
under the applicable limitations.

{c) The aircraft has been flown at least 5 hours by the manu-
facturer.
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(d) The aireraft has been supplied with a provisional aireraft
flight manual or other document and appropriate placards containing
the limitations required by sections 7(d) and 13 of this regulation.

9. Class II provisional type certificates. A Class II provisional
type certificate and amendments thereto will be issued for a particular
transport category type design when the manufacturer of the aircraft
shows compliance with the provisions of paragraphs (a) through (h) of
this section, and an authorized representative of the Administrator
finds, on the basis of information submitted to him by the manufacturer
in compliance with the provisions of this section and of other relevant
information, that there is no feature, characteristic, or condition which
would render the aircraft unsafe when operated in accordance with the
limitations established in paragraph (f) of this section and in sections 13
and 14 of this regulation.

(a) The manufacturer has applied for the issuance of a trans-
port category type certificate for the aireraft.

(b) The manufacturer holds a type certificate and a currently
effective production certificate for at least one other aircraft in the
same transport category as the subjeet aircraft.

(e) The Agency’s official flight test program with respect to
the issuance of a type certificate for the aircraft is in progress,

{d) The manufacturer certifies that the aircraft has met the
provisions of subparagraphs (1) through (3) of this paragraph,

(1) The aircraft has been designed and constructed in

accordance with the airworthiness requirements applicable to the issu-
ance of the type certificate for the aircraft;

(2) The aircraft substantially complies with the applicable
flight characteristies requirements for the type certificate;

(3) The aireraft can be operated safely under the appropri-
ate operating limitations specified in this regulation.

{e) The manufacturer has submitted a report showing that the
aireraft had been flown in all maneuvers necessary to show compliance
with the flight requirements for the issuance of the type cerlificate and
to establish that the aireraft can be operated safely in accordance with
the limitations specified in this regulation.

(f) The manufacturer has prepared a provisional aireraft
flight manual which includes limitations with respect to weights, speeds,
flight maneuvers, loading, operation of controls and equipment, and all
other relevant factors. The limitations shall include all the limita-
tions required for the issuance of a type certificate for the aircraft:
Provided, That, where such limitations have not been established, the
provisional flight manual shall contain appropriate restrictions on the
operation of the aircraft.

{g) The manufacturer has established an inspection and main-
tenance program for the continued airworthiness of the aircraft.

(h) A prototype aircraft has been flown by the manufacturer
for at least 100 hours pursuant to the authority of either an experimental
certificate issued under Part 1 of the Civil Air Regulations or a Class 1
provisional airworthiness certificate: Provided, That the number of fight
hours may be reduced by the authorized representative of the Adminis-
trator in the case of an amendment to a provisional type certificate,
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10. Class II provisional airworthiness certificates. Except as pro-
vided in section 12 of this regulation, a Class II provisional airworthi-
ness certificate will be issued for an aircraft, for which a Class IT provi-
sional type certificate is in effect, when the applicant shows compliance
with the provisions of paragraphs (a) through (e} of this section, and
an authorized representative of the Administrator finds that there is no
feature, characteristic, or condition of the aircraft which would render
the aireraft unsafe when operated in accordance with the limitations
established in sections 9(f), 13, and 14 of this regulation,

{(a) The applicant submits evidence that a Class II provisional
type certificate for the aircraft has been issued to the manufacturer.

{b) The applicant submits a statement by the manufacturer
that the aircraft has been manufactured under a guality control system
adequate to insure that the aircraflt conforms to the type design corre-
sponding with the provisional type certificate.

(¢) The applicant submits a statement that the aircraft has
been found by him te be in a safe operating condition under the appli-
cable limitations.

{d) The applicant submits a statement that the aircraft has
been flown at least 5 hours by the manufacturer.

{e) The aircraft has been supplied with a provisional aircraft
flizht manual containing the limitations required by sections 9(f), 13,
and 14 of this regulation.

11. Provisional amendments to type ceritificate. A provisional
amendment to a type certificate will be approved when the manufacturer
of the type certificated aireraft shows compliance with the provisions of
paragraphs (a) through (g) of this section, and an authorized represen-
tative of the Administrator finds, on the basis of information submitted
to him by the manufacturer in compliance with the provisions of this
section and of other relevant information, that there is no feature,
characteristic, or condition which would render the aircraft unsafe when
operated in accordance with the limitations established in paragraph (e)
of this section, and section 13 and, if applicable, section 14 of this regu.
lation.

{a) The manufacturer has applied for an amendment to the
type certificate,

{b) The Agency’s official flight test program with respect to
the amendment of the type certificate is in progress,

{¢) The manufacturer certifies that the aircraft has mef the
provisions of subparagraphs (1) through (3) of this paragraph.

{1) The modification invelved in the amendment to the type
certificate has heen designed and constructed in accordance with the
airworthiness requirements applicable to the issuance of the type certifi-
cate for the aircraft;

(2) The aireraft substantially complies with the applicable
flight characteristics requirements for the type certificate;

(3) The aircraft can be operated safely under the appropri.
ate operating limitations specified in this regulation.

{d) The manufacturer has submitted a report showing that
the aircraft incorporating the modifications involved had been flown in
all maneuvers necessary to show compliance with the Right require-
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ments applicable to these modifications and to establish that the aircraft
can be operated safely in accordance with the limitations specified in
this regulation.

(e) The manufacturer has established, in a provisional aircraft
flight manual or other document and appropriate placards, limitations
with respect to weights, speeds, flight maneuvers, loading, operation of
controls and equipment, and all other relevant factors, The limitations
shall include all the limitations required for the issuance of a type cer-
fificate for the aircraft: Provided, That, where such limitations have not
been established, appropriate restrictions on the operation of the air-
craft shall be established.

(f} The manufacturer has established an inspection and main-
tenance program for the continued airworthiness of the aircraft.

{g) An aireraft modified in accordance with the correspond-
ing amendment to the fype certificate has been flown by the manufac-
turer for the number of hours found necessary by the authorized repre-
sentative of the Administrator, such flights having been conducted pur-
suant to the authority of an experimental certificate issued under Part 1
of the Civil Air Regulations.

12. Provisional airworthiness certificates corresponding with pro-
visional amendment to type certificate. A Class I or a Class II provi-
sional airworthiness certificate, as specified in section 2 of this regulation,
will be issued for an aireraft, for which a provisional amendment to
the type certificate has been issued, when the applicant shows compliance
with the provisions of paragraphs (a) through (e) of this section, and
an authorized representative of the Administrator finds that there is no
feature, characteristic, or condition of the aircraft, as modified in accord-
ance with the provisionally amended type certificate, which would render
the aireraft unsafe when operated in accordance with the limitations
established in sections 11(e) and 13 and, if applicable, section 14 of this
regulation.

{a) The applicant submits evidence that approval has been
obtained for the relevant provisional amendment to the type certificate
for the aircraft,

(b) The applicant submits evidence that the modification te
the aircraft was accomplished under a quality control system adequate
to insure that the modification conforms to the provisionally amended
type certificate.

(c) The applicant submits a statement that the aircraft has
been found by him to be in a safe operating condition under the appli-
cable limitations.

(d) The applicant submits a statement that the aircraft has
been flown at least 5 hours by the manufacturer.

(e) The aircraft has been supplied with a provisional aircraft
flight manual or other document and appropriate placards containing
the limitations required by sections 11(e) and 13 and, if applicable,
section 14 of this regulation.

OPERATING LIMITATIONS

12. Operation of provisionally certificated aircraft. An aircraft
for which a provisional airworthiness certificate has been issued shall
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be operated only by a person eligible to apply for a provisional airworthi-
ness certificate in accordance with section 2 of this regulation. Opera-
tions shall be in compliance with paragraphs (a) through (j) of this
section.

{a) The aircraft shall not be operated in air transportation
unless so authorized in a particular case by the Director, Bureau of
Flight Standards.

{b) Operations shall be restricted to the United States, its
Territories and possessions.

(c) The aircraft shall be limited to the types of operations
listed in subparagraphs (1) through (7) of this paragraph.

{1) Flights conducted by the aircraft or engine manufac-
turer in direct conjunction with the type or supplemental type certifica-
tion of the aircraft;

(2) Training of flight ecrews, including simulated air carrier
operations;

(3) Demonstration flights conducted by the manufacturer
for prospective purchasers;

(1) Market surveys by the manufacturer;

(5) Flight checking of instruments, accessories, and equip-
ment, the functioning of which does not adversely affect the basic air-
worthiness of the aireraft;

{6) Service testing of the aircraft; _

(7) Such additional operations as may be specifically author-
ized by the authorized representative of the Administrator.

(d) All operations shall be conducted within the preseribed
limitations displayed in the aircraft or set forth in the provisional air-
craft flight manual or other document containing the limitations for the
safe operation of the aircraft: Provided, That operations conducted in
direct conjunction with the type or supplemental type certification of
the aircraft shall be subject to the experimental aircraft limitations of
section 1.74 of Part 1 of the Civil Air Regulations, and all “flight tests”
as defined in section 60.60 of the Civil Air Regulations shall be conducted
in accordance with the requirements of section 60.24 of that part.

(e} The operator shall establish procedures for the use and
guidance of flight and ground personnel in the conduct of operations
under this section. Specific procedures shall be established for opera-
tions from and into airports where the runways require takeoffs or
approaches over populated areas. All procedures shall be approved by
an authorized representative of the Administrator. All operations shall
be conducted in accordance with such approved procedures.

{f) The operator shall insure that each flight crewmember is
properly certificated and possesses adequate knowledge of, and familiar-
ity with, the aircraft and the procedures to be used by him.

(g) The aireraft shall be maintained in accordance with appli-
cable Civil Air Regulations, with the inspection and maintenance program
established in accordance with this regulation, and with any special
inspections and maintenance conditions preseribed by an autherized
representative of the Administrator,

(h) No aircraft shall be operated under authority of a provi-
sional airworthiness certificate if the manufacturer or the authorized
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representative of the Administrator determines that & change in design,
construction, or operation is necessary to insure safe operation, until
such change is made and approved by the authorized representative of
the Administrator. Section 1.24 of Part 1 of the Civil Air Regulations
shall be applicable to operations under this section.

(i) Only those persons who have a bona fide interest in the
operations permitted under this section or who are specifically author-
ized by both the manufacturer and the authorized representative of the
Administrator may be carried in provisionally certificated aircraff:
Provided, That they have been advised by the operator of the provisional
certification status of the aireraft.

(i) The authorized representative of the Administrator may
prescribe such additional limitations or procedures as he finds necessary.
This shall include limitations on the number of persons who may be
carried aboard the aireraft.

14. Additional limitations to eperations by aiv carriers. In addi-
tion to the limitations in section 13 of this regulation, operations by air
carriers shall be subject to the provisions of paragraphs (a) through (d)
of this section.

(a) In addition to erewmembers, the aireraft may carry only
those persons who are listed in section 40.356(c) of Part 40 of the Civil
Air Regulations or who are specifically authorized by both the air car-
rier and the authorized representative of the Administrator.

(b) The air carrier shall maintain current records for each
flight crewmember. These records shall include such information as is
necessary to show that each flight crewmember is properly trained and
qualified to perform his assigned duties.

‘(¢) The appropriate instructor, supervisor, or check airman
shall certify te the proficiency of each flight crewmember and such cer-
tification shall become a part of the flight erewmember’s record.

(d) A log of all flights conducted under this regulation, and
accurate and complete records of inspections made and maintenance
accomplished, shall be kept by the air carrier and made available to the
manufacturer and to an authorized representative of the Administrator.

15. Other operations. The Director, Bureau of Flight Standards,
may credit toward the aircraft proving test requirements of the appli-
cable air carrier regulations such operations conducted pursuant to this
special regulation as he finds have met the applicable aircraft proving
test requirements: Provided, That he also finds that there is no signifi-
cant difference between the provisionally certificated aircraft and the air-
craft for which application is made for operation pursuant to an air
carrier operating certificate.

CERTIFICATES ISSUED UNDER SR-425A AND SR-425B

16. Duration. Currently valid provisional type and airworthiness
certificates issued in accordance with Special Civil Air Regulations Nos.
SR-425A and SR-425B shall remain in effect for the durations and
under the conditions preseribed in those regulations.

This special regulation supersedes Special Civil Air Regulation
No. SR-425B and shall terminate on June 30, 1963, unless sooner super-
seded, rescinded, or otherwise terminated.
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SPECIAL CTVIL AIR REGULATION NO. SR-426

Effective:  October 27, 1938
Adopted: September 22, 1958

Perforinance Credit for Trausport Category Airplaues Equipped with Standby Power

Standby power is power and/or thrust obtained from rocket engines
and is separate from the power obtained from the airplane’s main en-
gines. Such power and/or thrust is available for a relatively short period
for use in cases of emergency. The standby power sysiem may be capable
of producing more than a single thrust period. This special regulation
authorizes the Administrator to grant performance eredit to transport
category airplanes when standby power is used in one or more of the
following regimes of flight: Takeoff with one engine inaperative, approach
¢limb with one engine inoperative, and the balked landing climb. By
“performance cradit” is meant the taking into account the increased per-
formance of the airplane with standby power and, hecause thereof, the
approval of higher maximum weights for the airplane than the weighis
approved on the basis of the airplane’s performance without standby
power. In granting performance credit, this regulafion prescribes the
applicable conditions and limitations.

Rockel assist takeoff units were developed initially for the milifary
services to provide additional takeoff power for heavily loaded flying
boats and carrier-based aireraft. The additional thrust improved the
climb performance in the takeoff regime nnd permitted the airplane to
attain a safe altitude and air speed in the event of engine failure. The
reliability of such units has increased to the point where some civil opera-
tors have adopted them for use as emergency standby power in the event
of engine failure. Other operators have been reluctanl to adopt standby
power installations and the attendant weight penaliies without reasonable
performance credit being given the airplane. With the performance
credit granted by this regulation for the use of standby power, it is
anticipated that such credit might be considered a compensating economic
factor justifying the installation of standby power on such airplanes.

The currently effective regulations did not contemplate the use of
standby power; however, the Administrator of Civil Aeronautics has
established for an interim period a conservative policy permitting irans-
port category airplanes equipped with standby power to operate at an
increase in the normally approved weights by an amouni equal to the
weight of the standby power units.

In this regulation, the criteria for granting performance credit were
formulated with the intent of providing an overall level of performance
equivalent to that intended by the currenily effective regulations. Te
this end, appropriate criteria are established with respect to the amount
of performance credit which may be applied in determining the new
takeoft paths, the extent to which the maximum certificated takeoff and
Ianding weights may be increased, and operating procedures to be fol-
lowed in service for the use of standby power and for the associated
changes in the airplane’s configuration and speed.

The bhasic element of the various criteria established in this regu-
Iation entails a comparison of flight paths, In Civil Air Regulations
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Draft Release No. 57-28, all of the flight paths were based on procedures
involving attainment of the en route configuration and the acceleration
to a safe en route speed. Further consideration of this proposal indi-
cates that an undue amount of flight testing and computation would
be required for those flight conditions which presently do not involve
the establishment of such flight paths. In addition, it appears that com-
parison of flight paths involving a particular procedure is not essential
for the purpose of establishing an equivalent level of safety. In view
of the foregoing, this regulation requires comparison of flight paths with
respect to the takeoff regime consistent only with that required by the
currently effective airworthiness performance requirements; i.e, Part
4b and Special Civil Air Regulations Nos. SR-422 and SR-422A. Fur-
ther, the establishment of maximum landing weights is based on a com-
parison of flight paths obtained with a fixed airplane configuration and
at the speed and power condition appropriate to the all-engines-operating
landing climb or the one-engine-inoperative approach climb, as applicable.

Performance credit for standby power with respect to the takeoff
path is limited by the specification that the all-engines-operating takeoff
path reflect a conservatively greater margin of overall performance than
the one-engine-inoperative takeoff path with standby power in use, It
is intended that this margin exist throughout the takeoff path preseribed
by the applicable performance requirements. This regulation provides
for the establishment of the margin by the Administrator; however, in
no case can this margin be less than 15 percent. In view of the many
different types of airplanes to which this regulation is applicable, a
higher margin might be necessary in certain cases to insure safe day-to-
day operations.

For reciprocating-engine-powered airplanes, the provisions of this
regulation require that the applicant establish a procedure for the use
of standby power for attaining the en route configuration and a safe
en route speed in the event of an engine failure during the takeoff.
Provisions for such procedures are contained in the regulations for
turbine-powered airplanes and will therefore be applicable to such air-
planes. The establishment of the procedures made applicable to
reciprocating-engine-powered airplanes is left to the discretion of the ap-
plicant to seleet the altitude at which the acceleration is to' take place,
the basic limitation being that the slope along all points of the airborne
portion of the takeoff path must be positive. This will provide for the
critical operation of cleanup and acceleration during the takeoff which
are not covered by the performance requirements of Part 4b and which
have been cited in the past in connection with several accidents. In
addition, with respect to the clearing of ohstacles, the takeoff path sched-
uled in the Airplane Flight Manual for airplanes for which the per-
formance requirements of Part 4b are applicable must be appropriately
modified to reflect the effect of the aforementioned procedure.

The criteria for the establishment of maximum certificated takeoff
weights involve two separate comparisons of takeoff paths. These com-
parisons must be carried out to a height of 400 feet above the takeoff
surface. This minimum height is intended to be associated with a pro-
cedure where standby power is actuated within the neighborhood of
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the critical engine failure speed V,. These provisions are intended to
limit the increase in maximum takeoff weight consistent with the overall
level of performance currently attained with respect to the one-engine-
inoperative takeoff and to limit the amount of standby power for which
performance credit can be granted to insure a reasonable margin of
performance for the all-engine day-to-day operations.

The provisions for the establishment of maximum certificated landing
weights require only a comparison between two flight paths based on a
steady climb and fixed configuration. One represents a climb path at
the maximum weight previously certificated without standby power and
the other a climb path at the increased weight with standby power. In
addition, there is a provision which requires the establishment of pro-
cedures for the execution of balked landings and missed approaches in
conjunction with the use of standby power.

A question has been raised as to whether duplicate sets of standby
power units are required to obtain performance credit for both the takeoff
and the appreoach stages of flight. It is intended by this regulation to
require duplicate sets of standby power for a flight for which the use
of standby power is necessary to comply with both the maximum cer-
tificated takeoff and the maximum certificated approach weight limita-
tions. Where the use of standby power is necessary for compliance with
the maximum certificated weight limitations for only one regime of flight,
i.e., takeoff or approach, one set of standby power units is required.

There are also included safety eriteria for the installation and opera-
tion of the standby power system.

The Board presently has under consideration a special regulation
which would be applicable to nontransport category airplanes equipped
with standby power.

Interested persons have been afforded an opportunity to participate
in the making of this regulation (22 F.R. 10464), and due consideration
has been given to all relevant matter presented.

In consideration of the foregoing, the Civil Aeronautics Board hereby
makes and promuigates the following Special Civil Air Regulation, effec.
tive October 27, 1958,

Contrary performance provisions of the Civil Air Regulations not-
withstanding, the